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IC-W31A/K-Z1A  FEATURES; 

BP 180  {7.2  V©  600  mAhM.SW; 

BP17l|4.BV@700mAh}=L3W 

Slim  profile    •  Tone  scon 

Independent  tuning  knobs 

Multiple  power-saver  functions  w/  battery  voltage  readout 

1  BO  mW  audio  output 

Accepts 4,5  -  16 Vexterno!  power  (1 3.5  V=  5  Wmax) 

LIHF/UHF,  VHF/VHF,  or  VHF/UHF  band  operation 

Simultaneous  receive  on  both  bands 

CTCSS  encode/decode  standar 

Mew  HS-85  optional  headset 

Auto  repeater  offset  and  memory 

•  Selectable  DTMF  auto  dialing  speed 

•  Adjustable  power  output  (3  levels) 

•  Compatible  with  BC-79A  drop-in  charger  (AD-51  req.} 

•  AM  aircraft  Rx    *  MARS/CAP  modifiable 
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All  features  are 
operational  in 
both  the  single 
unit  and 
remote 

configuration 
(separation  kit 
included). 
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WORLD'S  FIRST 

REMOTEABLE 

CONTROL  PANEL! 
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ICOM'S  HEXT  GENERATION  TECHNOLOGY  IN  DUAL  BAUD  HANDHELDS 
The  IC-W31A  and  IC-Z1A  are  both  small,  slim  and  jam-pocked  with 
features  yau  wouldn't  expect  at  such  on  off  ordcble  price, 

IGZ1A  REMOVABLE  REMOTE  CONTROL  PANEL  IS  A  FIRST!  -  Better  than 
a  speaker  rnicr  the  removable  control  panel  provides  a  full  functional 
display  of  all  operating  conditions  (including  bands  and  frequencies) 
and  complete  control  of  volume,  operating  modes,  tuning,  scon,  band 
selection,  ON/OFF,  and  PR  The  remote  contfol  pane!  comes  standard 
with  an  extension  cable  and  lapel  clip. 

IC-W3 1 A  TRAD  ITION  AL  SI  HG  LE  UN  IT  OPERATION  - 1/3  dimmer  than  its 

IC-Z1 A  cousin.  Great  looks  match  its  outstanding  performance. 

ALPHANUMERIC  MEMORY  DISPLAY  -  Up  to  6  characters  For  memory 
channel  identification,  1 04  memories  may  be  displayed  by  either  the 
frequency  or  alpha  nome.  An  EEPROM  prevents  losing  memory 
information  if  the  battery  runs  down. 

ALPHANUMERIC  MESSAGE  AND  PAGING  -  Use  the  alpha  display  to 
transmit  and  receive  up  to  6  characters  (using  DTMF  tones}  as  a  simple 
message  pager,  acknowledgments,  etc.... 

EASY  TO  USE  BACKLIT  KEYPAD  -  The  keys  ore 
big,  well-spaced  and  easy  to  use.  For  more 
information  about  the  IC-W31 A  or  the  IC-Z1  A, 
visit  your  local  ICOM  dealer,  contact  ICOM 
Technical  Support  in  the  HomNet  forum  on 
CompuServe^  @  75540r525  (Internet: 
75540.525  @  compuserve.com)  or  call  ICOM's 
brochure  hotline:  (206)  450-6088. 
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IC-W31A 

ULTRA  SLIM  DESIGN, 
BIG  PERFORMANCE 


ICOM 


1HE  NEXT  GENERATION 


JRC 


160-10  Meters  PLUS  6  Meter  Transceiver 


Fifte&n  reasons  why  your  next  HF 
transceiver  should  be  a  JST-245.  . 
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All-Mode  Operation  (SSB.CW.AM.AFSKPM)  on  all  HF  amateur 
bands  and  6  meters.  JST-145,  same  as  JST-245  but  without  6 
meters  and  built-in  antenna  tuner 

•  JST-145  COMING  SOON  + 


MOSFET  POWER  AMPLIFIER  •  Final  PA  utilizes  RF  MOSFETs 
to  achieve  low  distortion  and  high  durability.  Rated  output  is  10 
to  150  watts  on  all  bands  including  6  meters. 

AUTOMATIC  ANTENNA  TUNER  ■  Auto  tuner  included  as 
standard  equipment.  Tuner  settings  are  automatically  stored 
in  memory  for  fast  QSY. 

MULTIPLE  ANTENNA  SELECTION  •  Three  antenna  connec- 
tions are  user  selectable  from  front  panel  Antenna  selection  can 
be  stored  in  memory. 

GENERAL  COVERAGE  RECEIVER  *  100  kHz-30  MHz.  plus  48- 
54  MHz  receiver,  Electronically  tuned  front-end  filtering,  quad* 
FET  mixer  and  quadruple  conversion  system  (triple  conversion 
for  FM)  results  in  excellent  dynamic  range  (>1  OOdB)  and  3rd  order 
ICPof  +20dBm> 

IF  BANDWIDTH  FLEXIBILITY  *  Standard  2.4  kHz  filter  can  be 
narrowed  continuously  to  800  Hz  with  variable  Bandwidth  Control 
(BWC).  Narrow  SSB  and  CW  filters  for  2nd  and  3rd  IF  optional. 

QRM  SUPPRESSION  •  Other  interference  rejection  features 
include  Passband  Shift  (PBS),  dual  noise  blanker  3-step  RF  atten- 
uate IF  notch  fitter,  selectable  AGC  and  all-mode  squelch. 
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NOTCH  TRACKING  •  Once  tuned,  the  IF  notch  filter  will  track  the 
offending  heterodyne  {±10  Khz)  tf  the  VFO  frequency  is  changed. 

DDS  PHASE  LOCK  LOOP  SYSTEM  •  A  single -crystal  Direct 
Digital  Synthesis  system  is  utilized  for  very  low  phase  noise, 

CW  FEATURES  *  Full  break-in  operation,  variable  CW  pitch,  built 
in  electronic  keyer  up  to  60  wpm. 

DUAL  VFOs  *  Two  separate  VFOs  for  split-frequency  operation. 
Memory  registers  store  most  recent  VFO  frequency,  mode,  band- 
width and  other  important  parameters  for  each  band. 

200  MEMORIES  *  Memory  capacity  of  200  channels,  each  of 
which  store  frequency,  mode,  AGC  and  bandwidth. 

COMPUTER  INTERFACE  •  Built-in  RS-232C  interface  for 
advanced  computer  applications. 

ERGONOMIC  LAYOUT  •  Front  panel  features  easy  to  read  color 
LCDdisplay  and  thoughtful  placement  of  controls  for  ease  of  oper- 
ation. 

HEAVY-DUTY  POWER  SUPPLY  •  Built-in  switching  power 
supply  with  "silent"  cooling  system  designed  for  continuous 
transmission  at  maximim  output. 


JRC[  flopon  Radio  Co.,  lid. 


430  Park  Ave.,  2nd  Floor  New  York,  NY  10022        Phone:  (212)  355-1 160  Fax;  (212)  319-5227 

CIRCLE  159  ON  READER  SERVICE  CARD 
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The  new  Hi -Performance  line 
is  a  hi- professional  range  of 
mobile  antennas/or  the 
discriminating  Radio  Amateur, 
Best  material  quality, 
hi-tech  design  and  maximum 
performance;  this  the  result 
of  years  of  experience  and 
technological  research  by  Sirio. 
Hi-Performance  line, 
second  to  none  I! 

We  are  looking/or  distributors 
in  the  U.S.A.  please,  contact  us  ! 
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HI-TECH  DESIGN 
PEST  QUALITY  MATERIALS 
GOLD  PLETED  BRASS  CENTER  PiN  WtTH 
LOW  DIELECTRIC;  LOSS  TEFLON  *r 


THE  BEST  PERFORMANCE  ! 


HP  2070 


2iJ7CW 

HP  2070  H 


Slrada  del  Colli  Sud,  1  /Q  •  46049  VOLTA  MANTOVANA  •  MN  -  ITALY 

Tel.  (39)  376/801515  •  Fax  |39]  376/801254 
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communications  medium,  so  don't  jusl  sit  there  scratching  your. T.erTT. head.  FYI;  Feedback  'number*  is  Ihe 
page  number  on  which  the  article  or  column  starts  as  shown  in  Ihe  index. 
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Contract:  Merely  exposing  this  page  to  your  eyeballs  consitilules  a  (legally  binding  contract  between  you  and 
publisher  Green  wherein  you  have  agreed  to  get  out  of  that  rut  you've  been  in,  to  shape  up  and  put  some 
adventure  into  your  life.  Thus  you  will,  in  1996.  open  at  least  one  new  ham  horizon,  such  as  getting  active  on 
packet  or  get  set  up  and  start  making  satellite  contacts.  Further,  you  will  document  this  adventure  with  a  log 
and  send  a  copy  lo  publisher  Green,  and  give  a  talk  on  your  adventure  to  your  local  ham  club,  plus  write  a 
piece  for  the  ham  club  newsletter. 
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Number  1  on  your  Feedback  tato' 


Neuer  shy  die 


Wayne  Green  W2NSD/1 


Sunny  Surprise 

Astronomers  at  the  California 
Institute  of  Technology  have  re- 
ported ihe  first  sunspot  of  the  new 
laJl1    Pause  a  moment  for  a  round 

m 

of  cheers.  They  were  surprised  at  the 
early  start  for  Cycle  23.  B*s  expected 
to  peak  around  1998.  since  the  spots 
tend  to  build  up  rapidly  and  then 
fade  away  more  slowly. 

It'll  he  nice  to  have  the  HF  bands 
open  around  the  world  again,  and  to 
be  able  to  make  contacts  all  night  on 
20m.    During    the    better    sunspot 
peaks  even  6m  opens  up,  allowing 
worldwide     communications     with 
low    power.   I   remember  one   day 
when  I  tuned  6m  with  my  pre-war 
Meissncr  KM   tuner  and  heard  ihe 
sixes  and  sevens   boiling  through. 
That  sent  me  right  to  my  workbench 
to  build  a  6 in  transmitter.  Weil  to 
convert  n  surplus  SCR-522  rig  to  six, 
Maybe  you  didn't  know  that  ihe 
pre-war  FM  broadcast  band   went 
from  50-56  MHz,  with  us  hams  on 
five  meters.  56-60  MHz.  The  two- 
and-a-half  meter  ham   band   went 
from  112-116  MHz,  Well,  mc.  actu- 
ally,  since  hertz  hadn't  been   in- 
vented  yet   as   a   replacement   for 
cycles  per  second.  The  SD  radar  on 
my  submarine  was  on  112  inc.  so  1 
fell  right  at  home.  The  main  problem 
with   that   was    that    the    Japanese 
quickly  installed  112-MHz  receivers 
in  their  planes  so  Ihey  could  home  in 
on  our  radar  That  tended  to  discour- 
age us  from  using  it  other  than  for  an 
occasional  quick  blast. 

The  SJ  radar,  which  was  mainly 
for  surface  work,  was  up  at  3,000 
MHz,  where  the  Japanese  apparently 
hadn't  figured  out  how  to  build  re- 
ceivers. So  I  used  the  SJ  for  spotting 
both  ships  and  planes,  and  kept  the 
SD  off  most  of  the  time. 

Back  in  1949, 1  was  one  of  the  six 
meter  pioneers.  1  was  the  only  one 
on  si\  in  New  York  City,  We  were  all 
crystal-coin  rolled  in  those  days,  so  I 
could  tell  the  call  tetters  of  any  Sig- 
nal, just  by  measuring  its  frequency 
with  my  surplus  General  Radio 
LR-l  frequency  meter.  Big  sucker, 
with  nearlv  a  hundred  tubes. 

I  got  a  50.1 -MHz  crystal  and  set 
up  a  beacon  so  hams  out  West  or  in 
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Europe  would  know  when  the  band 
was  open  to  my  area.  1  made  a  code 
wheel  out  of  aluminum,  operating  a 
micros \\  ikh  to  key  ilie  rig. 

As  the  new  sunspot  cycle  builds 
we're  going  to  see  DX  coming  back, 
so  if  s  lime  to  start  planning  your 
dream  location,  dream  lower,  dream 
beam  and  state-of-the-an  ham  station 
for  late  1996.  I've  got  the  location,  but 
t  need  some  help  in  deciding  what  I 
should  use  for  antennas. 

In  retrospect  I  can  almost  feel  the 
angel  wings  brushing  me  when  I 
luiicd  fira  and  heard  the  pandemo- 
nium from  out  West.  That  got  me  on 
the  air  on  six.  And  that  got  me  to  put 
on  my  beacon  station.  Then,  along 
came  Perry  Ferrell  with  an  Air  Force 
contract  to  study  50-MHz  propaga- 
tion, so  1  helped  him  with  my  recep* 
(ion  reports,  plus  the  reception 
reports  of  my  beacon.  This  was 
the  Radio  Amateur  Scientific 
Observation  project,  RASO. 

Perry  awarded  me  a  certificate  for 
helping  ihe  project,  Then,  a  couple 
years  later,  he  became  the  edilor  of 
CQ.  By  then  1  was  deep  into  RTTY. 
Perry  liked  my  Amateur  Radio  Fron- 
tiers magazine  and  asked  me  to  do  a 
RTTY  column  for  CQ  Thai  helped 
generate  more  interest  in  RTTY,  but 
more  important  1  got  to  be  good 
friends  with  Pern,  and  knew  he 
haled  CQ  publisher  Sandy  Cowan. 
So  I  helped  Pern-  get  the  editor's  job 
a  I  Popular  Electronics^  since  I  knew 
the  publishers.  Bill  Stocklin  and 
Ollie  Read.  That  led  to  me  becoming 
the  CQ  editor,  which  I  hadn't  even 
consi tiered  before,  Serendipity. 


Adopt-A-Ham 

1  was  readme  in  the  Dayton  club 
newsletter  about  the  program  set  up 
by  the  Upper  Valley  Radio  Club  with 
Beavcrcrcek's  Brookwood  Elemen* 
lavy  School.  They  lined  up  four  9- 
aiul  10-year-old  students  to  lalk  over 
(he  local  repeater  to  each  of  seven 
club  members.  The  aim  wasn't  pri- 
marily to  gel  them  in  teres  led  in  ham 
ming.  but  rather  to  help  the  kids  de- 
velop their  ability  to  talk  with 
people.  That's  called  oral  skills  these 
days.  However,  two  of  the  kids  did 
get  their  tickets,  and  many  previ- 


ously inarticulate  kids  learned  to  talk 
freely  with  total  strangers  over  the  air. 

Antenna  Pruning 

An  article  by  W3HVS  in  the  Port 
St.  Lucie  club  newsletter  reminded 
me  that  if  s  been  years  since  1  passed 
along  a  simple  antenna  pruning  sys- 
tem. You  can  cut  a  ha  If- wave  dipole 
wire  antenna  exactly  to  the  fre- 
quency you  want  with  just  one 
prune,  if  you  do  it  right. 

You  start  out  with  the  half- wave 
formula  of  468  divided  by  the  fre- 
quency in  MHz  for  the  length  in  feet. 
Add  on  a  foot  or  so.  just  in  case.  It's 
a  lot  easier  to  trim  off  a  few  inches 
than  to  add  it  if  you  come  up  short. 
The  problem  is  thai  the  length  of 
your  antenna  depends  to  some  de- 
cree on  its  height  above  ground,  and 
how  good  the  ground  is  under  u 

Make  it  a  littte  long  and  put  it  up 
into  place.  Now  check  for  its  reso- 
nant frequency.  An  antenna  bridge  is 
great  here,  but  you  can  nlso  just 
check  for  die  frequency  providing 
the  lowest  SWR.  Now  you  can  use  a 
simple  proportion  of  the  length  and 
the  resulting  resonant  frequency  to 
the  desired  frequency  and  the  new 
length.  Trim  half  of  the  difference 
off  each  end  and  you'll  be  all  set. 

You  won't  do  a  lot  on  20rn  with  a 
dipole.  though  my  first  sideband 
contact  was  with  a  10- watt  exciter 
and  a  tu  in -lead  dipole  thrown  out  of 
my  window.  I  wrorked  a  VK  and  had 
a  nice  contact. 

On  75m  f  ve  worked  the  svorld 
with  a  dipole.  Everywhere.  At  the 
time  1  bad  a  corking  signal  on  20m, 
but  with  the  Sweepstakes  Contest 
coming  up  the  ne*t  day  I  knew  I 
would  have  to  have  some  75m  con- 
tacts during  the  hours  when  20  was 
quiet,  so  I  cut  a  twin- lead  dipole  and 
hung  it  slanted  from  my  tower.  The 
result  was  a  whopping  signal  on  75. 
and  contacts  all  the  way  out  to 
Okinawa. 

When  1  was  visiting  VK3ATN  in 
Australia  we  worked  W2NSP/1  on 
20m.  My  signal  was  coming  in  S9+T 
so  we  decided  to  try  75  and  see  if  wre 
could  make  it.  It  was  S9+  there  too!  1 
still  haven't  gotten  over  the 
excitement  of  that  contact.  Never  will, 


Pirate  FM 

Recently  1  wrote  about  a  possible 
business  opportunity  for  hams  in  set- 
ting up  low- -powered  FM  transmit- 
ters for  private  panics  who'd  like  to 
be  able  to  listen  to  their  own  music 
around  their  home,  A  chap  in  Berke- 
ley has  been  earning  this  to  ex- 
tremes with  his  Free  Radio  Berkeley 
(FRB).  Steve  Dunifer  started  out 
with  a  5- watt  rig  and  a  10- foot  an- 
tenna, broadcasting  three  hours  Sun- 
day nights  on  an  unused  FM  chan- 
nel. The  FCC  naturally  goi  after  him. 
assessing  him  a  S20.000  fine. 
Dunifer  fought  back  with  lawyers, 
demanding  to  get  copies  of  the  re- 
ports of  interference ♦  which  the  FCC 
had  cited  in  their  complaint. 

When  the  FCC  coukl  produce 
nothing,  Dunifer  began  making  and 
selling  micro- power  FM  transmit- 
ting kits,  with  the  result  thai  several 
hundred  similar  stations  are  now  in 
operation  around  the  country.  Then, 
when  a  federal  judge  refused  to  back 
the  FCC  on  constitutional  grounds, 
he  took  FRB  full-time  from  a  perma- 
nent location,  broadcasting  24  hours 
a  dav,  complete  with  a  call-in  phone 
number  and  running  about  40  watts, 

Canada  allows  unlicensed  micro- 
power  FM  stations,  bul  monitors 
them  to  make  sure  they  don't  inter- 
fere with  commercial  stations.  And 
in  Japan  unlicensed  FM  stations 
with  up  to  10  watts  are  permitted, 
w  ith  community  stations  popping  up 
all  over  the  country.  Companies  such 
as  Teac  and  Sony  are  selling  micro- 
power  FM  station  kits  which  include 
everything  needed,  even  a  CI)  player. 


Brazilian  Licenses 

A  note  from  PU2MPP  explains 
that  they  have  three  license  classes 
in  Brazil.  Class  C  requires  no  code. 
Class  B  requires  5  wpm  code.  Class 
A  is  10  wpm.  To  be  more  detailed, 
the  Class  B  test  ^ends  1 25  characters 
in  five  minutes  and  calls  for  a  mini- 
mum of  87  character*  to  be  copied 
correctly.  The  Class  A  is  double  that. 
That  sure  beats  our  2U  wpm  hurdle. 

If  You're  So  Smart... 

Okay,  as  a  ham  you  are  a  commu- 
nications expert.  Well  you're  sup- 
posed to  be.  Thai's  what  you've 
conned  your  non-ham  friends  into 
thinking,  right? 

So  what  do  you  really  know 
about  communications,  other  than 
kerch unking  some  repeaters  or  add- 
ing still  more  garble  to  a  pileup?  If 
someone  were  to  ask  you  about  pag- 
ers, what  could  you  tell  them?  How 
much  do  they  cost?  What's  their 
range?  Where  do  you  gel  'em?  What 
frequencies  do  ihey  use.'  What  ser- 
vices are  available?  Can  you  use 
some  just  around  your  own 
business? 

And  what  can  you   tell   people 

about  fax-modems?  The    Internet, 

Continued  on  page  74 


J-Pole  in  your  Pocket? 

Tough  dual-band  antenna  for  the  travelin '  man  or  the  condo  dweller. 
Hang-anywhere  style  and  extra  range  can  save  life  in  an  emergency. 


James  H.  Gray  W1XU 

During  my  years  of  traveling  around  the 
eastern  United  States  on  business  or  vacation,  I 
often  wished  I  had  a  small,  inexpensive  and 
easy-to-use  antenna  to  match  my  little  hand- 
held 2  meter  radio.  Occasionally  I  had  an  HF 
rig  in  the  cart  but  more  often  it  was  the  little  2 
meter  radio  which  was  useful  and  fun,  On  long 
road  trips  it  alleviated  boredom,  kept  me  awake 
and  almost  always  assisted  me  to  find  a  motel, 
restaurant,  or  other  hanTs  QTR  On  such  trips 
the  mobile  antenna  was  fine  until  I  needed 
more  range  from  the  motel. 

When  I  traveled  by  plane,  the  rig  was  the 
handheld  with  no  amplifier.  It 


had  only  a  small  telescoping 
whip  that  I  could  extend  to  about 
19  inches.  If  I  happened  to  be 
close  enough  to  a  repeater  in  a 
large  city,  that  was  fine  and  I 
managed  to  "work*'  the  locals  in 
spite  of  low  power  and  a  minimal 
antenna. 

But  there  were  occasions 
when  there  was  no  local  repeater, 
or  when  I  was  inside  a  sicel-and-concrete  build- 
ing. At  such  times  I  wasn't  able  to  make  any 
contacts  at  all  and  had  to  resort  to  dull  tedious 
television  programs  before  going  to  bed- 

If  you  face  similar  problems  when  traveling 
light  and  by  air,  you  know  how  it  feels  to  be 
alone  among  the  many. 

The  Pico  Solution 

Today,  the  travelin1  man  has  a  ready  solu- 
tion to  the  problem:  a  neat  antenna  produced  by 


PASS  THIS  TEST! 

WIN$5 

Clip  this  ad  and  circle  the 
TigerTail™.  Send  it  with 
your  order  to  get  $5  off 
any  purchase. 


Can  You  Find 
theTiger'sTail? 


If  your  eyes  are  sharp  you  can  spot 
the  TigerTaiP1'  in  the  photo  above.  It's 
not  attached  to  something  that  bites;  in- 
stead it  puts  extra  growl  into  the  signal 
from  the  HT  it's  attached  to. 

TigerTail™  improves  SWR,  lowers 
radiation  angle,  and  extends  range. 
You  can  use  low  power  and  save  your 
battery  pack,  but  still  have  a  big  signal. 

Better  than  an  amplifier,  it  improves 
reception  too.  TigerTail™  does  all  this 
by  simply  slipping  under  your  flex  an- 
tenna and  just  hanging  down —  without 
sticking  up  or  out  or  getting  in  the  way. 


Antennas  West  and  called  the  "Pico-J."  It 
meets  all  the  requirements  set  forth  in  the 
first  sentence.  Pico  means  ''small/'  as  in 
"picofarad/1  and  "J"  stands  for  "J -pole/1 
the  well-known  low-angle*  omnidirec- 
tional vertically  polarized  antenna — just 
what's  needed  for  2  meters. 

Antennas  West's  Pico- J  offers  some 
features  not  found  in  the  usual  J-pole  For 
example,  the  feedpoint  is  already  found 
and  matched  tor  you,  and  the  antenna  is 
small  and  light — so  much  so  that  it  can  be 
rolled  up  and  slipped  into  a  small  eye- 
glasses case.  It  looks  like 
a  sleek  black  ribbon  55 
inches  long.  A  six-foot 
small-diameter  coax 
feedline  comes  off  the 
bottom.  Its  gold-pin 
BNC  attaches  directly  to 
your  radio. 

A  small  loop  at  the 
top  may  be  slipped  over 
a  curtain  rod  or  a  nail  or 
any  other  suitable  projection.  But,  if  by 
chance  you  don't  happen  to  find  a  suitable 
support,  Antennas  West  thoughtfully  provides  a 
small  suction  cup  with  an  embedded  hook  that 
can  be  slapped  up  on  a  window  or  any  smooth 
surface,  and  presto! — you're  on  the  air! 

Pico-J  is  completely  weather-sealed  and 
could  be  hung  outdoors  if  you  wish.  Otherwise, 
you  can  hang  it  in  a  closet  or  a  doorway;  in  fact, 
anywhere  that  is  convenient  and  where  your  sig- 
nal won't  be  blocked  The  extra  reach  provided 
by  this  beauty  could  save  life  in  an  emergency, 
and  is  always  useful  when  just  plain  chatting 
with  the  locals. 

Your  Pico-J  stretches  range,  improves  re- 
ception, reaches  far-away  repeaters,  and  saves 
your  battery  pack. 

The  measured  VWSR  is  less  than  2: 1  be- 
tween 142  and  150  MHz— ideal  for  CAP, 
MARS,  and  other  services  near  the  2  meter 
band — and  is  a  very  beautiful  1 : 1  at  146  MHz. 
Not  bad,  eh? 

Best  of  all,  considering  the  benefits,  is  the 
price:  $19.95  for  the  2  meter  model,  $26  for  the 
2m/70cm  dual  bander,  both  complete  with  the 
soft  vinyl  case  to  store  your  Pico-J  when  ifs  not 
in  use. 

On  a  recent  trip  I  tucked  Pico-J  into  my 
briefcase,  right  next  to  the  handheld.  No,  I 
didn't  even  use  the  "duckie"  or  the  telescoping 
whip  because  1  had  all  I  needed  in  this  one  neat 
antenna.  Maybe  you II  find  the  same. 


No  Antennas  Allowed? 

Who  will  see  Pico-J  hanging 
in  your  closet  or  on  the  balcony? 
But  your  signal  will  be  heard. 
Pico*  J* s  half  wave  radiator  is 
sleek  and  unobtrusive,  his  thin 
flexible  feedline  is  barely 
noticeable.  When  his  work  is 
done  Pico-J  rolls  up  and  slides 
into  his  pouch  like  the  Genie 
slipping  back  into  the  bottle* 

Carry  Pico-J  on  hikes  or  trips 
as  you  would  carry  a  pair  of 
glasses.  Keep  him  in  your 
emergency  jumpkit.  When  you 
need  gain  and  low  angle  omni- 
directional coverage  pull  out 
Pico-J  and  be  full  quieting  when 
it  counts. 

New  Pico vTs  for  1995 

PJ  Packet  $22 — Maximum  efficiency 
on  2m  packet  frequencies. 

PJ  220  $19.95 — Go  everywhere  gain 
for  the  "private  "  band. 

Pilots  Pico-J  $39 — Aviation  band 
range  booster  for  pilots  on  the  go. 


I 
I 


-condensed  from  Radio  fun 

*  |    |  Yes,  I  want  to  increase  range  and  save  my  batteries! 

Send  my  Pico-J.  2m  or  220=$  19.95,  Packet-$22,  Dual=$26,  Pilot=S39. 
.Send  my  TigerTail.  (1  for  $7.95,  2  for  $15,  3  for  $21.  Specify  band) 
.Send  a  combo  (PJ  +  TT).  (Just  add  S5  to  your  Pico-J  order)A//  prices  ppd* 

I    |  Yes,  I  circled  the  TigerTail!  Knock  $5  off  my  order* 

I  Name 

Call Phone 

|  Street Unit 

City State Zip 

S&fe  800  926  7373 


I  AntennasWest 


L 


Box  50062-S  Provo  UT  S4605 


InfoPak 
$1 


L  ETTERS 


Number  6  on  your  Feedback  card 


Dick  Smith  W4KUV  Over  the 

years  I  have  enjoved  your  columns 
and  find  them  not  onh  enlightening 
but  thought-provoking.  While  I  have 
not  always  agreed  with  all  yon  have 
said  (docs  anyone  always  agree  with 
everything  one  says?),  I  do  find  my- 
self siding  with  your  thoughts  most 
of  the  lime.  Superfluous  for  me  lo 
say,  keep  it  up.  as  I  know  you  will. 
Thanks.  After  reading  your  Novem- 
ber editorial  I  would  like  10  com- 
ment on  a  number  of  subjects  you 
touched  on.  First,  you  asked  for  let- 
ters about  mo  si  roc  cm  building 
projects,  etc.  Well,  I  do  build  small 
electronic  projects  now  and  then  for 
my  other  main  hobby,  RC  model 
planes  |  have  been  in  model  planes 
sauce  I  was  a  kid  and  RC  planes 
since  1949.  I  have  been  a  licensed 
ham  since  1953  (WIZVG).  How- 
even  1  do  not  build  much  hum  equip- 
ment now,  other  ill  an  a  QRP  rig  this 
past  year.  My  antenna  will  have  to 
be  improved  before  it's  a  real  suc- 
cess. 1  still  build  quite  a  few  planes, 
with  rm  largest  being  a  9'  (wing 
spam  replica  of  a  WW  I  Sop  with 
"Pup"  biplane.  This  is  an  RC  plane 
which  is  1/3  scale.  I  fly  on  both  6 
meters  and  72  MHz,  Radio  "con- 
tests1* do  not  move  me,  nor  do  nets. 
About  80%  of  my  hamming  is  on  40 
CWT  and  I  enjoy  it.  Yes,  I  know  CW 
is  dead  10  many,  antique,  etc.  and 
not  promoted  by  people  such  as 
>ousclf.  Bui  still,  it's  fun — isn't  this 
what  this  hobby  should  be?  And  yes, 
the  other  side  of  the  coin  is  to  de- 
velop new  ideas,  techniques,  invent, 
and  pioneer.  This  where  your  insight 
is  so  valuable  to  those  technically 
capable.  1  also  participate  on  a  local 
level  in  various  community1  projects. 
including  ARES  and  Skyw  am.  Your 
November  column  was  one  of  your 
belter  info  columns  In  laci,  1  asked 
my  wife  to  read  ii  from  start  to  finish 
(she  did).  It  was  the  first  lime  she 
has  ever  read  anything  from  a  "ham" 
magazine.  She  was  really  taken  by 
>out  observations  about  the  Govern- 
ment cover-ups .  roadblocks  to  cures, 
health,    etc.    I'm    sure    she'll    be 


from  the  Shenandoah  Valley  and  Slue  Ridge  Mountains 

of  VIRGINIA 


W4KHV 
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From  the  Ham  Shack 

reading  your  future  col  urns  too.  Wc 
tried  your  old  recipe  for  coleslaw.  It 

was  very  good  and  we'll  be  using  it 
again,  but  with  a  little  Less  vinegar. 
Then  we'll  have  a  good  comparison 
to  make  against  our  favorite  recipe. 
Thanks  for  giving  it  out,  We  both  try 
for  low  fat  foods  (and  high  fiber)  so 
will  be  giving  it  try  with  the  Jaw/ 
non-  fat  ingredients. 

Although  not  a  ham  as  long  as 
you  Wayne  (Tin  65  J.  1  have  had  a 
number  of  honors  as  result  a  of  be- 
ing a  ham.  My  highest  one  was  when 
I  lived  in  ihe  Phoenix  area  back  in 
late  l60s  and  became  one  of  Barry 
Go  Id  water's  MARS  operators.  I  ran 
phone  patches  from  his  home  to  ser- 
vicemen in  the  Pacific  and  Southeast 
Asia,  To  this  day  I  don't  believe  the 
public,  or  hams,  really  know  what  a 
contribution  he  made  to  the  morale 
of  our  servicemen  in  I  hose  areas. 
When  l  was  out  there  he  had  two 
complete  stations,  one  wras  Collins 
cquipmeni  capable  of  running  4k W, 
and  one  with  Drake  equipment  run- 
ning 2k W.  Aside  from  spending 
some  long  evenings  after  a  day*s 
work,  it  was  fun  and  most  satis  In  ing 
from  a  personal  standpoint.  It's  still 
a  great  memory, 


You  can  adjust  the  sourness  of 
the  coleslaw  dressing  by  adding 
mare  sugar  or  honey,  It's  also  a 
fabulous  dip  for  raw  veggies. 
Cheaper  than  the  bottted  dressing, 
too  * . ,  Wayne 

Michael  D,  Zandee  AA8QL  Gee 
whiz  Wayne,  we  better  keep  ihe  code 
requirement  and  six  license  classes. 
or  we  won't  have  anything  at  all  to 
discuss  on  the  air  Here's  my  two 
cents  on  Mr.  Weinhold  N3EUUs  let- 
ter, fm  sure  you  can  tell  the  new  no- 
coders,  but  not  for  long.  They  eiiher 
conform  or  the  old  heads  run  l hem 
off.  Then  Mr,  Goodman  W3UWH\s 
call  for  a  senior  upgrade:  If  they 
want  ii  bad  enough  thev  would  find  a 
way.  It's  too  bad  your  friends  won't 
even  try.  1  went  from  no  ticket  at  all 
to  Extra  in  tour  months  and  found  it 


fell  like  cheating.  h  was  so  easy  1 
didnTi  get  the  sense  of  accomplish- 
ment thai  should  have  been  there. 

Richard  Hepperl  KC4YQL  In 
the  October  issue  there  was  an  inter- 
esting article  by  a  ham  who  had  fi- 
nally pushed  himself  to  get  his  Extra 
after  46  years.  He  was  now  finding  it 
rewarding  to  work  testing  sessions 
and  Elmer  others  through  the  up- 
grade process.  Bravo!  But  he  was 
also  finding  too  many  of  his  fellow 
longtime  operators  were  reluctant  to 
attempt  10  upgrade  because,  al- 
though they  could  handle  the  code 
speed,  they  felt  they  could  not  learn 
the  necessary  math.  He  proposed 
creating  a  special  upgrade  license 
for  these  old-timers  as  a  reward  for 
their  many  years  of  "serviced  and 
requested  feedback  on  the  idea,  I  had 
to  check  to  be  sure  that  it  wasn't  the 
April  issue  This  past  weekend  I  par- 
ticipated in  a  discussion  at  a  local 
ha  infest  that  worked  its  wav  around 
to  the  code  requirement.  It  was  ihe 
opinion  of  one  fellow  (my  guess  is 
he  was  50ish)  that  he  would  rather 
see  the  FCC  drop  written  tests  alto- 
gether than  see  an  elimination  of  the 
higher  speed  code  requirements — 
after  all.  "nobody  builds  or  repairs 
anything  anymore  so  the  tests  are  ir- 
relevant "  The  "logic1"  of  the  two 
proposals  etudes  me — or  just  may  he 
I  sec  it  loo  well;  Screw  any  relevant 
technical  knowledge,  theory*  and 
regulations,  and  give  higher  licenses 
to  those  who  have  nothing  better  to 
do  than  practice  the  oldest  form  of 
communication  knoWTi  to  hams— 
CW.  As  for  the  first  proposal,  the 
satisfaction  of  having  performed  ser- 
vice, had  it  actually  been  performed, 
should  have  been  its  own  reward. 
Had  these  old-timers  grown  and  pro- 
gressed wiili  the  hohbv  "s  technology 
they  would  have  had  little  trouble 
passing  the  technical  tests,  or  at  least 
been  less  scared  to  try.  As  for  the 
proposal  to  eliminate  writ  ten  tests 
about  regulations,  procedure,  propa- 
gation, antenna  theory,  safety,  band 
plans,  and  modes,  not  to  mention  ba- 
sic electronic  theory,  but  keeping 
CW,  this  is  a  blatant  cry  for  elitist  1 
did  it — the\  should  too**  mentality.  If 
CW  is  so  important,  I'd  like  to  pro- 
pose re -testing  every  five  years  on 
written  and  code  If  you  don't  pass 
you're  busted  back  to  Novice  and 
have  to  work  your  way  back  up,  Do 
we  sec  a  fewr  quaking  in  their  boots 
at  thai  thought?  Seriously,  the  FCC 
tests  for  each  license  class  should 
change/grow  with  the  technical  ad- 
vancement of  the  amateur  radio  "ser~ 
vice."  and  for  a  large  pan  they  have. 
The  major  exception  has  been  the 
Elements  IB  and  1C  CW  require- 
ments (I A  is  still  necessarv  lo  meel 
ITU  regulations  |,  The  only  way  we 
are  going  to  keep  our  bands  is  to  re- 
cruit, encourage  and  reward  the  in- 
novators, not  reward  hams  for 
mere  I  \  existing  and  not  causing 
trouble.  Extra  privileges  and  band 
space    should    go    to    the    people 


willing  to  use  and  explore  newer 
technologies:  after  all,  from  the  be- 
ginning that  is  the  major  reason  we 
were  allocated  uur  bands.  If  any  test- 
ing changes  arc  made  they  should  start 
vv  iih  the  elimination  of  the  1 B  and  1C  el- 
ements, with  further  emphasis  placed  on 
today's  and  iomotrou\  technologies* 
not  yesterday's.  Grow,  or  die. 

When  hundreds  of  ham  clubs,  un- 
der pressure  from  the  ARRL,  wrote 
to  Ihe  FCC  claiming  thai  the  Morse 
code  was  of  enormous  importance 
for  its  potential  use  in  emergencies,  I 
said,  if  you  honestly  believe  what 
you  testified  to  the  FCC.  then  we  ob- 
viously should  require  code  tests  for 
every  license  renewal.  Oh,  the  fren- 
zied screams  of  anguish  that  raised. 

No,  no,  they  meant  that  newcomers 
sliould  Jeam  the  code . . .  Wawie 

- 

Richard  A.  Medhurst  KD6BFO. 
In  response  to  the  letter  from  Terry 
Weinhold  N3EUL.  as  published  in 
the  October  1995  issue,  1  must  say 
that  the  facts  do  not  support  his  eon- 
elusion  thai  the  code  requirement 
makes  for  a  "higher-quality  opera- 
tor" A  review  of  ihe  Happenings* 
column  in  QST  for  the  calendar  year 
of  1993  would  tend  to  disprove  this 
conclusion  Ihe  facts  are  lhat  during 
t993  |4  Licensed  amateurs  had  mon- 
etary action  or  revocation  of  license 
by  Ihe  FCC,  One  Tceh  (7.15%).  five 
General  (35.7%),  two  Advanced 
1 14 J%)  and  six  Extra  (42.85%).  As 
you  can  see,  92.85 *ft  have  13- word 
or  better  licenses.  During  a  recent 
public  service  event  in  San  Diego,  a 
iwo-by-rwo  call  maliciously  and 
willfully  interfered  with  communi- 
cations. That's  a  "higher- quality" 
operator?  If  ihe  2  meter  band  sounds 
like  CB  in  Mr.  Weinhold' 5  area  ihen 
there  is  no  one  to  blame  other  than 
the  pre-no-code  amateurs.  It  was  up 
to  them  to  educate  the  new  licensees 
as  to  proper  repealer  protocol.  If 
they  do  not  know  the  rules,  how  can 
you  condemn  them?  To  infer  that  the 
only  "good"  operators  are  ihose  wilh 
code  is  exactly  the  type  of  narrow- 
minded  attitude  that  keeps  the  young 
people  out  of  amateur  radio.  I  do  not 
advocate  the  elimination  of  CW, 
only  the  easing  of  the  l.vword  re- 
quirement. I  also  advocate  more 
stringent  technical  testing  for  HF 
privileges.  1  ttiay  be  a  lowly  Tech, 
but  1  have  many  friends  who  are 
General,  Advanced  and  Extra  Class 
who  come  10  me  for  technical 
assistance. 

Jan  Hair  N5LVI  After  reading 
the  letter  on  Senior  Citizens  Up- 
grade, I  thought  Id  write  a  response, 
Maybe  who  is  regarded  as  a  "Se- 
nior'' is  relative  to  a  person's  age.  1 
first  acquired  a  General  Class  li- 
cense in  1956  Following  that  year. 
we  added  to  the  family  until  we  had 
five  harmonics.  Busyness  wilh 
family  and  no  antenna  shut  me  down 
for  17  years  after  the  expiration  of 
Continued  on  page  87 
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WWV  RECEIVER         REPEATER  CONTROLLERS 


Get  time  &  fre- 
quency checks 
without  buying 
muitiband  hf  rcvr.  Very  sensitive  and  se- 
lective rial  controlled  supemet.  dedicated 
1o  listening  to  WvW  on  10.000  MHz. 
Performance  rivals  the  most  expensive  re- 
ceivers  only  $59  kit,  $99  w/l. 


LOW  NOISE 

RECEIVER  PREAMPS 


LNG-H 

stiil  only  $59 

wired&testod 


FEATURES: 

#  Very  low  noise:  Q.7dB  nf  vhf,  G  8dB  uhf 

•  High  gain;  13-20dB  (depends  on  freq) 

*  Wfde  dynamic  range  -  resist  overload 

♦  Stable:  dual-gate  GAS  FET 

*Spodfy  tuning  range:  26-30.  46-56  137-139.  ?3£- 
152,  152-172,  2 1 0-230,  400-470  800-960  MHz 

LNW-n 

MINIATURE 
PREAMP 

Still  only  $29  Kit.  $44  winNJ&tnted 

•  Low-cost  MO  SFETpreamp. 

•  Small  size    Only  5/8"W  x  1-5/BTL  x  *S"H, 
*Nf  1.2dBvhf,  1.5dBuhf 

*  Solder  terminals  for  coax  &  pwr  connect, 

*Sp*cify  tumng  range;  25-35,  35-55.  55-90,  90-120. 
120-150.  150-200.  200-270,  400-500  MHz. 


HELICAL  RESONATORS 


Heftcal  resonator 
filters  may  reduce 
your  intermod  & 
cross-band  inter* 
fere  nee, 

MODEL  HRF-  ( *  },  $59  vhtt  $99  uht 
*$&ectfy  tuning  &n$0:  136-140.  142-750.  150- J  62. 
162-174,  213-233,  420-470 


RECEIVING 
CONVERTERS 


Low  noise 
converters  to 
receive  vhf 
&  uhf bands 
on  a  1 0NI  receiver, 

*  Input  ranges  avail-  50-52,  136-138. 
144-146.  145-147,  146-148,  220-222.  222- 
224  MHz,  432-434,  43S-437,  435.5-437.5. 
and  439-25  {atv  conv.  to  chan  3}, 

•  Kit  less  case  $49,  hit  wtease  &  BNC 
jacks  579,  w&t  in  case  $99, 


TRANSMITTING 
CONVERTERS 


XV2  for  vhf  and  XV4  for  uhf,  Models  to 
convert  10M  ssb,  cwf  fm,  etc,  to  21^  432, 
435,  and  atv.  1W  output  Kit  only  $89 
(vhf),  $93  (uhf)*  PAs  up  to  45WBvafisbte 


^ew^CWID^. 
H-V*    Eprom- 

controiled,     minia- 
ture, easy  to  buiJd. 
tow  power  CMOS, 
(specify  call)  ...,.„ only  $54  kit  579  w/t 

COR-€.    COR  & 

Real  Voice  ID 
on  one  board. 
Digital  ic  records 
up  to  20  sec- 
onds of  your 
voice.  Can  rec- 
ord multiple  id 
messages.  Tail 
and  time-out  timers,  courtesy  beep,  solid- 
state  relay  to  key  transmitter 

- — kit  S99.  w&t  S149 

COR-3.  COR.  timers,  court  beep  kit  S49 
CW1D.  Diode  programmable kit  $59 

C0R«4.  Complete  COR  and  CWID  afl  on 
one  board  CMOS  logic  for  tow  power 
consumption.  EPROJvl  programmed; 
(specify  call) ... kit  S99,  w&t  $149 


ACCESSORIES 


DVTM  DIGITAL  VOICE  RECORDER,  Re- 
cords up  to  20  sec  of  your  voice  with  built- 
in  mic.  or  external  mic.  Ternftc  as  voice 
ID'er  for  repeaters  or  fox  hunt  xmtr,  con- 
test caller,  radio 
notepad,  etc  Ex- 
tensive manual  telfs 
how  to  use  multiple 
messages  adapt  to 
many  applications 
.^  .kit  $59,  w&t  $99 

TD-4 

SELECTIVE 
CALLING 
MODULE, 
Versatite  dtmf 
controller  with  1 
latching  output. 
Mutes  speaker 
until  someone 
calls  by  sending  your  4-digit  tt  code.  Or 
use  It  with  a  long  tt  zero  digit  to  alert  any- 
one in  club  for  emergencies.  Also  may  be 
used  to  control  autopatch  or  other  de- 
vice, like  TD-2  except  only  one  output, 

kit  $49.  w&t  $79 


■  -  - 


TD-3  CTCSS  DECODER^NCODER.  Pre- 
vents access  to  repeater  or  receiver  un- 
less proper  tone  is  present.  Tone  output 
for  Transmitters,  too     krt  $29,  w/t  $59 


AUTOPATCHES 


AP*3  REPEATER  AUTOPATCH,  Reverse 
patch  and  phone  line  remote  control. 
..kit  $89,  wired  &  tested  $139 

AP-2  SIMPLEX  AUTOPATCH  Timing 
Board  Use  with  above  for  simplex  oper- 
ation using  a  transceiver.  ..., krt  $39 

TD-2     DTMF  DECODER/COWTROtXER, 
16  digits,  jumper-programmable,  toil-call 
restrictor.  Can  turn  5  functions  on/off. 
kit  $79,  wired  &  tested  $129 


DATA  MODEMS 


MO-202  FSK  DATA  MODULATOR  & 
OE-202  DEMODULATOR-  Run  up  to 
T2O0  baud  digital  signals  through  any  fm 
transmitter  &  receiver kits  $49,  w&t  $79 

9600  BAUD  DIGITAL  RF  LINKS.  Call  for 
Info  on  low-cost  packet  networking  sys- 
tem; MO-96  Modem  and  special  versions 
of  our  144.  220,  or  450  MHz  fm  xmtrs  and 
revrs.  Use  directly  with  most  TNC's.  Fast, 
diode-switched  PAs  output  1 5  or  SOW. 


■  Buy  at  low.  factory -direct  net  prices  and  save! 

*  For  complete  info,  call  or  write  for  free  catalog. 

(Sencf  $2  for  overseas  air  maiL) 

*  Order  by  mail,  fax.  or  ph one ( 9-12  am,  1 -s  pm  extern  time), 

*  Mtn,  $5  S&H  Charge  for  llrsi  pound  plus  add!  weight  i  insurance. 

*  Use  VISA,  Mastercard,  Discover,  check,  or  UPS  C.O.D. 


You  get  more  features  for  your  dollar  with  our 

REP-200  REPEATER 

A  fully  microprocessor-controlled  repeater  with  autopatch 
and  many  versatile  dtmf  control  features  at  less  than  you 
might  pay  for  a  hare-bones  repeater  or  controller  alone! 

Kit  still  only  $1095 
w&t  stilt  only  $1295 

$0&  SOO  Him  bands  sfyfrVy  toQhv 

•  Available  for  the  50-54, 
143-174,  213-233,  420- 
475,  902-928  MHz  bands. 

•  FCC  type  accepted  for 
commercial  service  in  150  &  450  bands 

REP-200T  Voice  Message  Repeater.    As  above,  except  incudes 

Digits!  Voce  Recorder.  AJtows  message  up  to  20  sec  to  be  remotely  recorded  off 
the  air.   Play  back  at  user  request  by  DTMF  command,  or  as  a  penodical  voice  id 
or  both.  Great  for  making  club  announcements! adds  only  $1001 

REP-200C  Economy  Repeater.  Uses  COR-6  Controller  (no  DTMF 
control  or  autopatch).  Features  real-voice  ID Kit  only  $795,  w&t  $1195 

REP-200N  Repeater,  Want  to  use  your  own  controller?  No  problem4  We'll 
make  you  a  repeater  with  rf  modules  only.    .„. Kit  only  $695,  w&t  $995 


(Request  catalog  for  details  ) 


XMTRS  &  RCVRS  FOR  REPEATERS, 
AUDIO  &  DIGITAL  LINKS,  TELEMETRY,  ETC 


Also  available  in  rf-tight  enclosures,  and  with  data  modems. 

FM  EXCITERS:  2W  continuous  duty. 
FCG  type  accepted  for  com  7  bands. 

•  TA51   5D-54,  143-174,  or213-233MHz. 

•  TA4S1  420-475  MHz  .     New  tow  price? 
Erthermodel    kit$99,  wft$169. 

•  TA901;  902-925  MHz.  <Q.5W  out): 
New  tow  once/ w/t  $199. 


VHF  &  UHF  AMPLIFIERS. 

For  fm,  ssb,  atv,  Output  levels  from 
lOWto  100W    Models  starting  at  $99. 

FM  RECEIVERS: 

4^-^  R10Q  FM  RECEIVERS  for  46-54, 
N£W^   72.76,  140-175.  or  21 6-225  MHz. 


%s 


Very  sensitive  -  0,15uV.  excep- 
tional selectivity  -  both  crystal  &  ceramic  rf 
filters  for  >  tOOdB  at  ±12kHz  (best  available 
anywhe re) .  fl utte r-p  roof  sq  ue  fch . 
., New  low  price!  kit  $f  29t  w/t  $189. 

•  R4S1  FM  RCVR,  for  420-475  MHz    Similar 
to  above.  New  tow  price*  kit  $1 29,  w/t  $1 89. 

•  R901  FM  RCVR,  for  902-928MHz     Triple- 
ton  version    New  low  price— .  $1 59,  w/t  $21 9. 

R150  MONITOR  RCVR  for  143-164  or  216-225  MHz    4-channels 
[^  Great  for  monitoring  repeaters  amateur  calling  frequencies,  packet  ra- 
dio, commercial  two-way  radio,  police/fire  frequencies,  or  weather  fore- 
casts    Good  starter  krt,  easy  to  assemble  and  align kit  only  $99,  wft$1B9. 

•  R120  AIRCRAFT  RCVR  for  110-139  MHz kit  only  $99,  w/t  $219. 


WEATHER  SATELLITE  RECEIVER 


R139  Is  The  Afford- 
able WeSat  Rcvr! 

Join  I  he  growing  ranks  of 
amateurs  who  get  striking 
images  directly  from  the 
weather  satellites'  We 
used  our  30+  years  of  experience  in  designing  high-quality  vh(  receivers  to  bring 
you  a  new  enhanced  version  of  our  long-popular  WeSat  receivers.  The  new  R135 
is  a  very  sensitive  wideband  fm  receiver  optimized  for  amateur  reception  of  NOAA 
APT  and  Russian  Meteor  weather  facsimile  images  on  the  137  MHz  band  Use 
with  any  popular  demodulator  and  software.  Covers  all  five  popular  satellite 
channels.  Scanner  circuit  and  recorder  control  a  flow  you  to  automatically  search 
for  and  tape  signals  as  satellites  pass  overhead,  even  while  away  from  home. 

•  R139  Receiver  Kit  less  case $159 

•  R139  Receiver  Kit  with  case  and  12Vdc  power  adapter.,, $189 

•  R139  Receiver  Wired/tested  in  case  with  12Vdc  power  adapter .,.....$239 


Our  Hfld  TMf* 


ronics,  inc. 


65-D  Moul  Rd;  Hilton  NY  14468-9535 
Phone  716-392-9430  (fax  9420) 
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Private  Ham  Satellite 


Bob  Bruninga  WB4APR  may  become  the  first 
ham  with  his  own  amateur  radio  satellite  in  space. 
The  Glen  Burnier  Maryland,  ham  hopes  to  have  the 
new  amateur  radio  satellite  In  orbit  by  next 
summer 

No:  this  is  not  a  joke  or  a  pipe  dream.  Bruninga 
is  the  director  of  the  Satellite  Education  Laboratory 
at  the  Naval  Academy  in  Annapolis  and  the  satellite 
Js  a  departmental  project.  Its  primary  aim  is  to  pro- 
vide even/  school  in  the  country  with  packet  radio 
satellite  access; 

*We  try  to  participate  in  all  the  SAREX  missions 
with  our  students.  The  only  problem  is  probably  only 
1%  of  the  orbital  passes  is  operational  in  the  packet 
mode  on  the  SAREX  and  you  never  know  in  ad- 
vance. It  *s  very  hard  for  the  students  to  go  to  all 
I  his  effort  and  not  be  able  to  make  a  packet  link  to 
the  spacecraft,  So>  we  think  that  there  ought  to  be 
a  very  low  budget,  low  tech  packet  satellite  up  there 
that  is  always  on,  always  operational.  And  every  time 
rt  comes  over  any  high  schoot  in  the  country  the 
students  will  see  something."— Bruninga 

Bruninga  says  he  plans  to  fly  a  one-watt  Picosat 
transponder  operating  on  2  meter  FM  packet  at 
1t200  baud.  The  system  is  specifically  designed  for 
digipeating  position  reports. 

uOnce  you  get  the  satellite  up  there  then  we  can 
track  guys  driving  across  the  country  in  their  recre- 
ational vehicles,  we  can  track  guys  in  their  boats 
oul  in  the  bay  and  up  and  down  the  Atlantic... all 
over  the  world  really.  That  s  why  we  think  there  is 
tremendous  potential  for  position  reporting, 

1  mean  that's  what  amateur  radio  is,  It's  not  sit- 
ting in  your  basement  As  far  as  our  ability  to  con- 
tribute to  the  state  of  the  art  and  to  public  service, 
our  abilities  are  not  sitting  in  out  basements.  Our 
abilities  are  mobile."— Bruninga 

Bruninga  says  that  he  already  has  a  tentative 
invitation  from  NASA  for  a  free  launch  on  an  experi- 
mental booster.  The  earliest  possible  launch  date 
is  in  May.  But  WB4APR  says  that  the  date  could 
easily  slip.  A  lot  depends  on  when  the  satellite  is 
ready  to  fly.  The  parts  are  within  amis  reach,  says 
Bruninga,  but  construction  has  yet  to  begin.  TNX 
Amateur  Radio  Newsline 


Dove  S- 


Is  On 


Still  with  ham  radio  satellite  news,  Jim  White 
WD0E  reports  that  the  DOVE  DCM7  ham  satellite 
S-band  transmitter  is  on,  Jim  says  that  a  recent 
software  load  allows  better  power  control  and  con- 
trollers now  expect  to  be  able  to  keep  the  pesky 
transmitter  in  operation  on  2,401.220  MHz,  TNX 
Amateur  Radio  Newsline 


RF  Lights 


RF  light  bulbs  are  on  their  way  and  they  could 
add  to  the  QRN  currently  on  the  ham  bands.  This, 
after  the  Federal  Communications  Commission 
waives  its  rules  to  permit  the  General  Electric  Com* 
pany  to  begin  marketing  a  new  RF-powered 
bulb, 
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At  GE's  request.  Part  18  of  the  commissions 
regulations  has  been  waived.  Part  18  limits  on  the 
amount  of  RF  energy  that  can  be  conducted  into 
the  electric  power  lines  by  RF  fighting  devices  \r\ 
the  band  2.2  to  2,8  MHz,  GE  proposes  marketing 
to  consumers  an  unlimited  number  of  RF  light  bulbs 
that  comply  with  the  conduction  limits  for 
noncofisumer  RF  lighting  devices  in  this  band. 

Commission  rules  already  permit  RF  lighting 
devices  used  in  commercial  environments  to  place 
this  signal  level  on  the  AC  power  lines  The  FCC 
says  that  there  has  been  no  record  of  significant 
interference  problems  from  the  use  of  these  devices 
in  commercial  environments.  It  also  says  that  radio 
operations  in  the  range  2.2  to  2.8  MHz  are  not  nor- 
mally employed  or  intended  for  reception  in  resh 
dential  environment.  GE  was  granted  a  waiver  for 
one  yean  and  the  FCC  reserved  the  right  to  revoke 
the  permit  if  it  determines  that  RF  fighting  devices 
operating  under  the  conditions  o(  the  waiver  create 
severe  interference  problems. 

Three  years  ago,  a  California  company, 
I ntersource Technologies,  promoted  an  RF-powered 
light  bulb  that  operated  all  3. 56  MHz.  According  to 
the  manufacturer  it  was  designed  to  keep  uninten* 
tional  radiation  to  a  minimum.  The  company  claimed 
that  its  25-watt  RF  bulb  could  generate  as  much 
visible  light  as  a  100-watt  conventional  bulb  but 
these  lamps  were  never  marketed. 

And  the  ARRL  says  it  has  a  definite  interest  in 
what  kind  of  interference  the  GE  RF  bulb  may  gen- 
erate. The  League  says  that  it  will  obtain  samples 
of  the  GE  bulbs  for  testing  as  soon  as  they  are  avail- 
able. ARRL  Laboratory  Supervisor  Ed  Hare  KA1CV 
says  thai  the  new  bulbs  should  not.  if  properly  de- 
signed, create  any  more  interference  to  Amateur 
Radio  operations  man  fluorescent  bulbs,  dimmer 
switches,  or  other  similar  devices  found  in  the  home. 
Other  experts  disagree.  They  point  to  the  problems 
that  a  bad  incandescent  lamp  dimmer  can  create 
for  the  average  ham.  TNX  Amateur  Radio  Newsline 


Airwave  Auction 


The  Supreme  Court  has  given  the  Federal  Com- 
munications Commission  approval  to  go  ahead  with 
its  planned  December  11th  auction  of  498  licenses 
for  small  businesses.  A  company  called  Radiofone 
Inc.  had  challenged  the  commission's  cellular  per- 
sonal communications  sen/Ices  cross-ownership 
rule,  which  limits  cellular  companies  to  40  mega- 
hertz of  spectrum  in  their  cellular  service  areas. 

But  in  vacating  a  stay  issued  by  a  Federal  Ap- 
peals Court,  Justice  Stevens  noted  that  allowing  the 
national  auction  to  go  forward  would  not  prevent 
the  federal  appeals  court  from  granting  Radiofone 
appropriate  relief  if  it  later  found  that  the  companyrs 
case  has  merit.  As  a  result,  the  muitimilJion  dollar 
auction  will  proceed.  TNX  Amateur  Radio  Newsline 

1 996  VE  Test  Fee 


The  cost  of  getting  a  ham  radio  license  is  going 
up  again  in  1996.  Effective  January  1st,  the  maxi- 
mum allowable  reimbursement  fee  for  an  amateur 
operator  license  examination  will  be  $6.07.  The  FCC 


set  this  amount  based  on  the  Consumer  Price  In- 
dex between  September  1994  and  September  1995, 
It's  an  increase  of  17  cents  from  the  current  S590 
fee. 

Actually,  nobody  really  makes  any  profit  from  ham 
radio  testing  fees.  Volunteer  examiners  and  volun- 
teer examiner  coordinators  are  permitted  to  charge 
examinees  for  out-of-pocket  expenses  incurred  in 
preparing,  processing,  administering,  or  coordinat- 
ing reexaminations  for  amateur  operator  licenses. 
The  amount  of  any  such  reimbursement  fee  from 
any  one  examinee  for  any  one  examination  ses- 
sion, regardless  of  the  number  of  elements  admin- 
istered, must  not  exceed  the  maximum  allowable 
fee.  TNX  Amateur  Radio  Newshne 

FCC  Wireless  Chief  Moves 

Regina  Keeney,  chief  of  the  FCCs  Wireless  Tele- 
communications Bureau,  which  oversees  Amateur 
Radio,  has  been  promoted  to  chief  of  the  Commis- 
sions Common  Carrier  Bureau  Keeney,  who  has 
been  chief  of  the  WTB  ssnee  the  bureau  was  formed 
last  December,  replaces  Kathleen  Wallman  at 
Common  Carrier. 

Regina  Keeney  is  the  daughter  of  John  Markey 
W2AAW  and  Marge  Markey  N4XZH  When  she  was 
named  as  chief  of  the  Wireless  Telecommunications 
Bureau  she  is  quoted  as  saying  that  she  had  grown 
up  in  an  enthusiastic  ham  radio  family. 

The  FCCT  in  announcing  Keeney "s  move  over  to 
Common  Carrier,  said  that  during  her  tenure  at  the 
WTB,  she  oversaw  the  commission's  auctions  of 
electromagnetic  spectrum  and  worked  to  develop 
fair  njles  of  competition  m  the  wireless  communi- 
cations marketplace.  Thanks  to  her  leadership,  says 
the  FCC,  the  previous  backlog  in  license 
application  processing  has  been  cut  in  half. 

No  successor  to  Keeney  in  the  Wireless  Tele- 
communications Bureau  has  yet  been  announced, 
TNX  Amateur  Radio  Newsline 

Paralyzed  Assistance 
Needed 


Bill  Farley  WA5FLG  has  posted  a  packet  mes- 
sage asking  for  help  for  a  paralyzed  ham.  Bill  says 
that  Lowell  Richardson  W5UBW,  an  avid  DX  chaser, 
has  become  paralyzed  but  wants  to  be  able  to  com- 
municate. 

Bill  says  that  Loweli  no  longer  can  speak.  Bill  is 
looking  for  any  device  that  would  help  his  friend  who 
has  the  use  of  one  hand  only. 

If  you  have  any  ideas,  send  them  by  packet  to 
WA5FLG@K5WPH  or  call  Bill  ai  (505)  437-5508. 
He  is  in  Alamagordo,  New  Mexico,  and  is  on  Moun- 
tain Standard  Time.  TNX  Amateur  Radio  Newsitne 


Canada  Adopts  IARP 

On  the  international  scene,  Canada  has  an- 
nounced that  it  has  agreed  to  adhere  to  the  Region 
2  International  Amateur  Radio  Permit.  It's  the  fourth 
country  to  do  so  and  has  issued  the  first  two 
permits.  These  went  to  Fladio  Amateurs  Canada 

Continued  on  page  87 


Number  9  on  your  Feedback  card 


The  SP-10  "Senior  Spider 

Transceiver 


You  may  have  heard  (or  know 
firsthand)  thai  transmitter  power 
levels  of  1  wall  or  less  can  in- 
deed "gel  out"  and  have  accounted  for 
some  remarkable  feats  of  DX.  It's  true. 

It's  also  true  thai  1  watt*  in  HF 
sky  wave  service,  has  little  endurance  to 
spare.  You  get  lucky  and  snag  a  good 
one  when  the  band  is  optimum  and  two 
mi  miles  later,  you're  talking  to  yourself 
because  of  QSB  or  QRM  at  the  other 
end!  Clearly,  some  extra  holding  power 
is  called  for  if  you  want  to  chew  the  rag 
or  make  5-WPM  Novice  QSOs  that,  of 
necessity,  take  longer  to  complete.  The 
question  is,  how  much  will  it  take  to  do 
the  job? 

When  it  comes  to  transmitter  power, 
the  sky's  the  limit  of  course,  up  to  the  le- 
gal limit  for  your  license  class,  but  here 
we  also  want  easy  construction  and 
minimal  cost  to  encourage  beginners  so 
we'll  just  split  the  difference  between  a 
measly  1  watt  and  the  widely  effective 
100  watt  levels.  And  the  answer  is...  10 
watts!  That's  right.  To  judge  the  effect  of 
a  power  change,  you  must  think  in  terms 
of  dB  (decibels)  and  not  he  mislead  by 
the  watts.  Ten  watts  is  10  dB  better  than 
1  wait  and  10  dB  worse  than  one  hun- 
dred, placing  it  on  middle  ground  theo- 
retically and  in  terms  of  on-the-air 
readability. 

The  rig  to  follow  is  a  simple  10-watt, 
crystal -controlled  CW  transceiver  that 
may  be  built  for  80,  40,  or  30  Meters. 
You  can  build  it  and  learn  a  little  about 
how  it  works.  Should  it  ever  malfunc- 
tion Just  fix  it  yourself.  There's  no  need 
to  rely  on  the  service  of  a  distant  repair 
facility.  Thaf  s  independence! 

The  SP-10 

The  SP-10  presented  here  is  function- 
ally very  similar  to  its  predecessor,  the 
SP-1  (Jan.  1993  issue  of  73)  which  has 
enjoyed  popularity  in  the  QRP  world,  i 


Mike  Agsten  WA8TXT 

405  W.  Bogart  Rd. 

Sandusky  OH  44870 


The  receiver  front  end  is  triple-tuned  to 
improve  in-band  sensitivity  and  out-of- 
band  rejection.  The  dual-gate  MOSFET 
receive  mixer  has  been  retired  and  its 
job  turned  over  to  a  multifunction  IC 
that  also  includes  an  op  amp  for  audio 
bandpass  filtering  and  a  very  effective 
audio  muting  switch.  A  low-noise  audio 
preamp  stage  for  increased  gain  rounds 
out  the  receiver  improvements. 

The  transmitter  section  is  pretty  much 
the  same  as  the  original  "Spider"  except 
here  it  drives  a  power  MOSFET  "after- 
burner producing  8  to  12  watis  of  RF 
output.  Physically,  the  highly  successful 
SP-I  layout  ha^  been  retained  wherever 
possible.  The  additional  circuitry  re- 
quires a  larger  circuit  board  which  fits 
comfortably  in  the  next  size  up  enclo- 
sure, an  RS  #270-232  measuring  about 
8"  W  by  4"  d  by  2"  h. 


"Your  brain  needs  a  change  of 
pace  and  here  you  get  it 
whenever  you  close  the  key!" 

The  net  effect  of  these  changes  is  a 
quantum  leap  in  overall  transceiver  per- 
formance and  just  a  modest  increase  in 
cost  and  complexity.  By  strictly  avoid- 
ing "dinosaur"  and  one-of-a-kind  com- 
ponents in  the  design,  easy  duplication 
and  maintenance  for  years  to  come  is  al- 
most assured.  So  get  with  it  and,  next 
lime,  you'll  be  the  one  to  say  "Rig  here 
is  home-brew!" 

Circuit  Description 

The  heart  of  this  radiotelegraph  trans- 
ceiver is  continuous  wave  oscillator  Ql 
(refer  to  the  schematic.  Fig.  1 ).  You  plug 
a  quartz  crystal  (more  on  crystals  later) 
for  the  desired  operating  frequency  into 
the  top  panel  socket  and  QI  circuitry 
provides  the  needed  gain  and  feedback 
to  sustain  crystal  vibration  and  supply 


Photo  A.  Top  view  of  the  SP- 10. 

RF  drive  to  other  circuits  via  the  second- 
ary link  on  TI. 

During  receive,  incoming  signals  pass 
through  L5,  L4,  L3  and  scries  resonant 
C23/L6  to  receiver  input  circuits  T2/C32 
and  T3/C33  (which  are  top  coupled  by 
C34)  and  onward  to  the  receive  mixer  at 
U3  pin  18.  There,  in  conjunction  with 
oscillator  signal  via  CI 8  to  U3  pin  1, 
they  are  converted  directly  to  audio  at 
U3-3,  filtered  by  C59  to  remove  un- 
wanted RF  byproducts  and  then  audio 
bandpass  filtered  by  the  op  amp  at  U3- 
12  and  U3-13,  which  provides  a  distinct 
peak  at  about  400  Hz,  In  receive,  the  au- 
dio muting  transistor  at  U3-I6  is  off 
(open)  allowing  signal  passage  to  AF 
preamp  Q(\  volume  control  R47  and  AF 
power  amplifier  Ul  (pin  2  in,  pin  5  out). 
UI  employs  a  small  amount  of  negative 
feedback  (C52)  to  roD  off  unnecessary 
high-frequency  components  in  the  AF 
output. 

Receiver  line- tuning  is  accomplished 
by  using  R1T  control  R23  to  vary  the 
tuning  voltage  (via  Rl)  to  Dl.  This  spe- 
cial tuning  diode  transforms  R1T  rota- 
tion into  variable  capacitance  which,  in 
conjunction  with  LI  and  YL  alters  the 
oscillator  frequency.  Normally,  this  re- 
ceiver is  properly  tuned  when  there  is  a 
400-Hz  difference  between  signal  and 
oscillator.  The  resulting  beat  note  pro- 
vides peak  output  because  it  is  centered 
in  the  audio  bandpass  response.  Fre- 
quencies higher  and  lower  receive  less 
amplification.  This  is  how  selectivity  is 
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provided;  the  desired  signal  is  louder 
unless  interference  is  overpowering. 

Automatic  receive-transmil  switch- 
ing (QSK)  is  initiated  by  closing  the 
key.  Q8  switches  on,  rapidly  energiz- 
ing the  12T  bus  which,  in  turn,  accom- 
plishes the  changeover  to  transmit  by 
switching  several  circuits,  12T  via  D8 
mutes  receive  audio  by  placing  a  short 
circuit  at  U3-16.  It  turns  on  sidetone 
generator  Q7  (a  unijunction  transistor 
or  UJT)  via  R38  and  R39,  Sidetone  al- 
lows you  to  monitor  your  telegraph 
sending  quality  by  providing  a  nice, 
tight  feedback  loop  that  includes  ear. 
brain,  fist,  and  key.  The  sidetone  in 
this  rig  also  provides  an  important  sec- 
ondary function.  Its  complex,  har- 
monic-rich output  soothes  your  brain 
by  dispersing  all  those  headache-form- 
ing neural  knots  that  may  come  from 
excessive  sine  wave  exposure  during 
receive,  Your  brain  needs  a  change  of 
pace  and  here  you  get  it  whenever  you 
close  the  key! 

Moving  onward,  12T  via  R25  and 
Q5  grounds  Dl  tuning  voltage  to  pro- 
vide transmit  offset  which  allows 
same-frequency  transmit-receive  with 
other  stations.  It  switches  Q3  on,  en- 
hancing oscillator  output  level  via  R5 
and  assisting  transmit  offset  with  C3. 
Finally*  I2T  keys  Q4.  which  permits 
Q2  to  amplify  the  incoming  oscillator 
signal.  Q2  output  via  low-pass  filter 
L2  and  resistive  pad  R14-17  then 
drives  final  RF  power  amplifier  Q9  to 
full  output  of  8  10  12  watts,  depending 
on  band,  power  supply  and  transistor 
grade. 

Harmonics  present  in  this  raw  power 
are  attenuated  to  insignificance  by 
low-pass  filter  L3-L4-L5  and  associ- 
ated capacitors.  Since  the  receiver  input 
is  lied  directly  to  transmitter  output  at 
C23.  D4-D7  are  included  to  protect  the 
receiver.  Transmit  RF  turns  them  on  and, 

while  in  conduction,  they  place  a  near- 
short  at  the  junction  of  C23  and  L6, 
breaking  up  the  series  resonance  and 
forcing  C23  and  C22,  because  of  their 
relatively  low  capacitance,  to  look  like  a 
high  impedance  during  transmit,  thus 
blocking  most  of  the  RF.  This  technique 
was  actually  developed  for  radar  equip- 
ment where  a  sensitive  receiver  and 
high-power  transmitter  had  to  share  a 
common  waveguide.  What  you  see  here 
is  the  same  principle  in  a  less  pure  but 
still  adequate  form, 
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Photo  &  Bottom  view  of  The  SP~tQ. 


Construction 

In  the  top  view  photograph  of  the  SP- 
10,  you  can  see  the  octal-type  crystal 
socket  in  the  left-rear  comer.  Since  this 
socket  holds  two  FT-243  or  similar  crys- 
tals, DPDT  switch  S2  is  provided  just  in 
front  to  select  one  or  the  other  TB 1 ,  a 
four- lug  terminal  board,  mounts  along 
the  rear  edge  of  the  top  panel,  near  the 
right-rear  corner,  Its  terminals  are  num- 
bered 1  to  4  going  from  left  to  right. 
Connections  to  TB 1  are  DC  power  to  1 
(  +  )  and  2  (-)  and  antenna  system  to  3 
(coax  shield)  and  4  (center).  Along  the 
right  edge  are  3.5-mm  jacks  for  \peaker/ 
headphones  (J2-rear)  and  external  tele- 
graph key  (J  1  -front). 

The  built-in  telegraph  key  is  just  left 
of  the  jacks.  Its  arm,  a  3"  strip  of  .025 " 
thick  brass  or  aluminum,  is  mounted  on 
l/4n  spacers  and  grounded  to  the  lop 
panel  by  its  two  mounting  screws.  The 
key  knob,  a  rubber  or  plastic  equipment 
fool,  is  fitted  or  glued  to  the  hex  nut  at- 
tached with  machine  screw,  up  through 
the  arm.  The  head  of  this  screw  is  the  up- 
per contact,  The  key  contact  beneath  the 
arm  is  a  6-32  brass  machine  screw  with 
head  filed  flat.  This  screw  is  insulated 
from  the  top  panel  with  a  shoulder 
washer  above  and  fiber  washer  below, 
and  secured  with  flat  washer,  solder  lug 
(for  connecting  to)  and  hex  nut. 

The  two  knobs  front  and  center  on  the 
top  panel  are  Volume  control  R47  on  the 
right  and  receiver  incremental  tuning 
(RTF)  R23  on  the  left.  Just  left  of  RIT  is 
slide  switch  S3,  unused  here  but  avail- 
able for  extra  audio  Tillering  (to  improve 
selectivity)  or  other  contingencies.  Left 
of  S3t  in  the  left-front  comer  is  DC- 
power  control  switch  S 1 . 

Running  front  to  rear  between  RIT 
and  Volume,  and  below  the  top  panel,  is 
a  P  wide  by  3"  long  by  3/8"  thick  solid 
aluminum  slab  that  provides  heat  sink 
and  mounting  platform  for  RF  power 


amp  Q9,  This  slab,  to  further  increase 
heat  dissipation,  is  attached  directly  to 
the  aluminum  top  panel  with  three  ma- 
chine  screws,  heads  visible  in  the  photo- 
graph. 

Most  of  the  project  is  contained  on  the 
PC  board  depicted  by  the  etching  pattern 
in  Fig.  2  and  the  pans  overlay,  Fig.  3.  Of 
special  note  on  PC  board  assembly,  volt- 
age regulator  IC  U2  needs  2  to  3  square 
inches  of  heat  radiator  coupled  to  its 
mounting  flange.  I  cut  and  bent  a  piece 
of  .025"  aluminum  sheet  as  shown  in 
photo  B  (inside  view)  and  on  the  parts 
overlay,  and  installed  it  between  U2  and 
the  PC  board. 

T4,  the  tri filar- wound  matching  trans- 
former, uses  twro  of  the  specified  core 
placed  side-by-side.  The  wire  winding 
holds  them  together,  no  problem.  Don't 
be  intimidated  by  "tri filar  winding/*  All 
you  do  is  cut  three  equal  length  wires 
and  twist  them  into  a  bundle.  Thread  the 
bundle  onto  the  core  until  you  have  the 
specified  turns  count.  It  should  look  like 
an  octopus  with  six  tentacles  coming  off 
the  bottom.  Trim  excess  wire  but  allow 
enough  for  connections  and  installation. 
Now  you  have  three  wires  on  the  core, 
arbitrarily  designated  A,  B  and  C,  and 
color-coded  or  tagged  for  easy  identifi- 
cation. Connect  the  end  of  A  to  the  be- 
ginning of  B,  Connect  the  end  of  B  to 
the  beginning  of  C.  The  beginning  of  A 
and  the  end  of  C  remain  single  and  go  to 
"Com"  and  "Out"  at  T4  on  the  PC  board. 
The  two  cross-connections  go  to  "X" 
and  ^in."  Voila! 

Because  Q9  is  the  last  pan  installed, 
even  after  the  PC  board  is  mounted  to 
the  top  panel,  provision  must  be  made 
for  connecting  it  to  the  lop  side  of  the 
board,  I  used  short  "flea  clips"  as  mount- 
ing posts  at  holes  Cf  D,  and  S.  Anything 
snug  enough  to  remain  tight  when  re- 
heated will  do  the  trick  here.  In  other 
words,  you  don't  want  the  mounting 
|  posts  to  come  loose  from  the  PC  board 
j  when  you're  attempting  to  solder  the 
leads  of  Q9! 

With  the  PC  board  complete,  use  it  as 
a  template  to  mark  its  corner  mounting 
holes  on  the  inside  of  the  top  panel  as 
shown  in  Photo  B.  The  heat  sink  slab 
mentioned  earlier  runs  from  beneath  the 
rectangular  Q9  cutout  to  the  area  be- 
tween Volume  and  RIT.  Drill  and  tap  a  6- 
32  mounting  hole  for  Q9"s  flange  in  the 
heatsink,  positioned  so  Q9  leads  will 
bend  and  reach  the  PCB  mounting  posts. 


MFJ's  world  famous  3  KW  Antenna  Tuner 

If  you  won 't  settle  for  less . . .  here  is  the  finest  3  KW  tuner  money  can  buy! 

The  MFJ-989C  is  not  for  everyone.         «  i 


However,  if  you  make  the 
investment,  you'll  get  the  finest  3 
KW  antenna  tuner  money  can  buy. 

Here's  why  , .  > 

Massive  Transmitting  Capacitors 

You  get  two  massive  250  pf 
transmitting  variable  capacitors 
with  detailed  logging  scales.  They 
can  handle  amps  of  RF  current  and 
withstand  6000  RF  volts  because 
the  plates  are  smoothed  and  polish- 
ed and  have  extra  wide  spacing. 

Precision  Roller  Inductor 

A  precision  roller  inductor,  3 
digit  turns  counter  and  spinner  knob 
gives  you  exact  inductance  control 
for  absolute  minimum  SWR. 

Ball  bearings  on  steel  shafts 
jive  you  a  velvet  smooth  vernier 
eel  and  long  term  durability. 

You  won't  have  arcing  problems 


Cross-Needle  Meter 


I 


Super  Heavy  Duly  Balun 

You  get  a  super  heavy  duty  cur- 
rent balun  for  balanced  lines.  It  has 
two  giant  2  Vz  inch  powder  iron 
toroid  cores  and  is  wound  with 
Teflon™  wire  connected  to  high 
voltage  ceramic  feedthru  insulators. 
It  lets  you  operate  high  power  into 
balanced  feedlines  without  core 
saturation  or  voltage  breakdown. 

Ceramic  Antenna  Switch 

A  two  wafer  6  position  ceramic 
antenna  switch  with  extra  large  con- 
tacts gives  you  trouble  free  switching. 
Plus  much,  much  more 

You  also  get  a  300  watt  dummy 
load,  full  one  year  unconditional 
guarantee,  Hip  stand,  all  aluminum 
cabinet,  tough  baked  on  paint, 
locking  compound  on  all  nuts  and 
bolts.  3  KW  PEP.  1 0V4X4 'fax  15  in. 


with  this  rol  ler  inductor,    ^g9  "Jf  %J 

Firm  springs  put  high  MFJ-9S9C     You  get  a  lighted  peak  and 

pressure  on  a  plated  contact  wheel  average  reading  Cross -Needle 
for  excellent  electrical  contact.        SWR/Wattmeter  with  200  and 

Wide,  low  inductance  straps      2000  watt  ranges.  Its  new  direc- 
are  used  for  high  currents  and  a       tional  coupler  gives  you  accurate 
new  core  minimizes  RF  loss readings  from  1 .8  to  30  MHz,      Don  7  settle  for  less,  get  yours  today* 

More  hams  use  MFJ  tuners  than  all  other  tuners  in  the  world! 
Why  settle  for  an  imitation  when  you  can  have  the  real  thing? 

MFJ's  deluxe  300  Waft  Tuner  MFJ's  super  valve  Tuner  MFJ's  6  Meter  Tuners 

The  MFJ-906  has  MFJ-903 
lighted  cross- needle    S^Qss 
SWR/Wattmeter,       \AFJ906 
bypass  switch,  Wats 

Handles  100W  FM.     *  ■ 

MFJ  94 1 F        Th*  new  MFJ-94 1 E  gives  vou  a  300   200W  SSB.  For  coax  fed  antennas.  MFJ-  903.  same 
5  fl  Aass  wa"  PEP  wner  with  lighted  Cross-  ^  MFJ  -906-  le5S  SWR/Wattmeter.  bypass  switch. 

1  US      Neecuc  Meter  Covens  1 .8-30  MH*.  MFJ's  Smallest  VetM  Tuner 

Antenna  switch  selects  2  coa*  lines  (direct  or  thru        The  MFJ-90  i  B  is  our 
t  une  r } ,  random  w  i  re,  ba  J  anced  I  i  ne  or  ex  tern  al  d  u  mmy   smal  1  est  -5  x  2x6  j^pj  _  qq .  j  g 


M  FJ-949E        M 1 1  re  h  a  m  s  u  se  the  MFJ-94  9  E  th  an 
5*  4Q95  anv  °ther  antenna  tuner  in  the  world! 
X  O  9  Why  ?  Beca  u  se  you  get  proven 

reliability,  the  ability  to  match  just  about  anything 
and  a  one  year  unconditional  guarantee. 

Vou  get  a  lighted  peak  and  average  reading 
Cross-Needle  SWR/watmieterT  antenna  switch,  4;  1 
balun  for  balanced  lines,  1 +8-30  MHz  coverage  and 
a full  size  dummy  load  that  easily  handles  3  00  waits 
of  abusive  tune-up  power. 

New  8  position  antenna  switch  lets  you 
pre-iune  into  dummy  load  to  minimize  QRM. 

The  inductor  switch  is  designed  for  high  RF 
voltages  and  currents—it's  not  a  plastic  swiich  made 
for  smalt  signals  and  wired  with  tiny  gauge  wire. 

Each  MFJ-949E  cabinet  is  chemically  treated 
and  has  a  new  lough  scratch-proof  vinyl  cladding 
-  not  paint  that  can  scratch  or  chip  off.  You  wont 
find  a  tougher,  longer  lasting  finish  anywhere, 

MFJ's  versatile  1*5  KW  Tuner 


Load.  4:1  balun.  1 000  vok  capacitors. 

2  Knob  DiWereitffql-r  Tuner 


MFJ-986 


The  MFJ-986  Differemial^P* 


s  —       ids  ^  knob  tuner  uses  a  differential  capacitor 
A  Sf  9      torn  akc  tuning  fool  proof  and  ea  s  ic  r  ih  an 
ever.  It  ends  constant  re-tuning  with  broadband 
coverage  and  gives  you  minimum  SWR  at  only  one 
best  setting.  3  KW  PER  1.8-30  MHz. 

Roller  inductor  makes  tuning  smooth  and  easy. 
Turns  counter  lets  you  quickly  re-tune  to  frequency. 

Lighted  Cross-Needle  Meter  reads  S WR/forward 
/re f]tcxcd/peakJ average  power  in  2  ranges.  Current 
balun  reduces  feed  line  radiation  and  forces  equal 
currents  into  unbalanced  antennas, 

MFJ's  mobi/c  Tuner  mfj-945D 

999*5 


inches  --(and         $|J<|S5 
most  afford-  abl  e ) 
200  watt  PEP  tuner  - 
when  both  your  space  and  your  hudget  is  limited- 
Great  for  matching  solid  state  rics  to  linear  amps. 

MFJ's  random  wire  Tuner 

Operate  all  bands        MFJ,l6010 
anvwhere  with  any  trans- 
ceiver with  the  MFJ~  s3995 

16010.  It  lets  you  turn  a 

random  wire  into  a  transmitting  antenna.  1.8-30 

MHz.  200  watts  PEP.  Ultra  small  2x3x4  inches. 

MFJ's  VHF  or  UHF  Tuners 


^ 


MFJ -962  C        ^se  your  barefoot  rig  now  and  have 
sOilQ95  ^1L*  capacity  to  add  a  1 ,5  KW  PEP 
'  **"J      amplifier  later!  Lighted  Cross-Needle 
SWR/Wattmeter.  6  position  antenna  switch. 
Teflon*  wound  balun,  ceramic  feedthru  insulators 
for  balanced  lines.  1 .800  MH?    1 0  7**4 '/ix  147*  in. 

MFJ's  porfob/e/QRP  Tuner 

Itonescoax,    ^3.97]      ^^  ^—~~ 
balanced  lines,     sqoss  '  tt       *+. 

random  wire  1 .8^    »**  -.-"^(JO 

30  MHz.  Crass-Needle  Meter, 

SWR,  1&3QQ  or  6  wan  QRP  ranges.  6x6'/ix2l/2  in. 


JMflH 

m      1 

i 

mM 

1  li^M  ■  ■  ■*» 

"  _ .  _    ■***■■'  ■*-"»*• 

Don*!  leave 
home  without 
this  mobile 

timer?  Let  the  MFJ-945D  extend  your  antenna 

bandwidth  so  you  don't  have  to  stop*  go  outside  and 

adjust  your  mobile  whip, 

Small  8x2x6  inches  uses  little  room.  Lighted 

Cross- Needle  SWR/Wattmeier  with  lamp  switch. 

1 .8-30  MHz  300  watts  PEP.  Mobile  mount,  MFJ-20, 

S4.95. 


Free  MFJ  Catalog 

Writ*  or  call  toll-free . . .  800-647-1800 


MFJ . . .  making  quality  afforda 


MFJ -92 1  or  MFJ -924 

MFJ-92I  covers  2  Meters/220  MHz.  MFJ-924 

covers  440  MHz.  SWR/Wattmeter.  8x2Vix3  in. 
Simple  2-knob  tuning  for  mobile  or  base* 

MFJ's  artificial  RF  Ground 

Creates  MFJ-931 

artificial  RF  *7095 

ground,  El imi-  nates 
or  reduces  RF'  hot  spots, 
RF  feedback,  TVI/RFL 
weak  signals  caused  by 
poor  Rl*  grounding.  Also 
electric  ally  places  a  far  away  RF  ground  directly  at 
your  rig  bv  tuning  out  reactance  of  connecting  wire. 

Nearest  Dealer/Orders:  800-647-1800 

24  Hour  FAX:  (601)  323-6551 
Technical  Help:  800-647-TBCH  (8324) 

MFJ  ENTERPRISES,  INC. 

P,  (X  Box  494,  Miss.  State,  MS  39762 
(601)323-5869;  8-4:30  CSTT  Mon- 

Fr i. 76206 J 763 ©cmmiu serve  com;  Add  s/h 

Price;  andipcti I '^ aiions  Mibjecl  la  change  .  C  }99y\1FJ  Enterprise.*,  inc 


R12  10  ft      R13  111 


R17       Rl810k 
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Notes: 


i     *  denotes  part  value  varies  wilh  band.  See  Table  1. 

2  W1-  3  represent  bare  wire  Jumpers  needed  tortth  !he  accompanying  pcb  layout 

3  Both  09  and  U2  require  a  heatsink.  See  led  and  photographs  for  details 

4  Component  ratte  Unless  specified,  resisiofs  are  1«  wk  eiettroiyt't  capacitors  are  15  V and 


tfcramie  disk  capacitors  *m  1 00  V 


Figure  L  Full  schematic  diagram  of  the  SP-10  "Senior  Spider. 
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Explore  The  World  of  Quorum  Wefax 


Li| 

1  : 

■ 

Wefax  Explorer 

Integrated  Wefax  /  APT  Receiver  and  vScan 
Converter  wiQi  Qfax  software, 

$695.00  complete 

shipping  and  taxes  not  included 

The  Best  Price  /  Performance.  Period! 

Construct  a  Wefax  /  APT  reception  system  from  individual  component  receivers,  scan  converters  and  image  processing  software 
and  youTl  spend  more  money  for  fewer  features,  poorer  performance,  no  automation  and  a  jungle  of  wires.  With  the  Wefax 
Explorer,  simply  connect  an  anienna  and  a  few  mouse  clicks  later  you're  receiving  the  highest  quality  images  possible.   ITie 
Explorer  is  hacked  by  a  1  year  limited  warranty  and  the  extensive  experience  of  the  leading  Wefax  hardware  manufacturer. 
Quorum  equipment  is  used  by  virtually  all  wefax  suppliers  in  worldwide  amateur,  commercial  and  military  systems. 
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■ 
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Integrated  Satellite  visibility  pre- 
diction with  automatic  capture  for 
up  to  8  satellites  simultaneously 

Automatic  time  and  ephemeris 
stamping  for  navigation 

2  7  day  programmable  schedulers 

A  utotnatic  digital  gain  lock  in 
ALL  modes,  PLL  clocking 


QFAX  Features 

I  GOES  /  Meteosat  Wefax  Reception 

I  NOAA I  Meteor  APT  Reception 

I  HF  Naf ax  Reception 

I  Dual  RF  ports  for  geosync  and  polar 
reception  under  software  control 

I  Integrated  preamp  and  down  con- 
verter power  inserters 

50  user  definable  configurations 

I  Software  controlled  receiver  with  2 
VHF\  10  VHP  memories  and  scan 

1  On  hoard  audio  amplifier  and 
speaker  with  software  controlled  vol- 
ume, squelch  and  mute 

i  Automatic  Unattended  Animation 
works  continuously 

8  bit  data  for  up  to  256  gray  levels 

View  at  up  to  1280  x  1024  2S6  color 

Use  TIFF,  GIF  or  PCX  fUe  formats 
and  convert  to  BMP,  JPEG,  EPS 
and  binary 

Contrast,  Brightness,  3D  effect. 
Sharpen,  Smooth,  Noise,  Histo- 
grams and  other  image  processing 


Ephemeris  based  NOAA  APT  navi- 
gation with  geo-political  and  Lat- 
Lon  overlays 

NOAA  Tools  show  satellite  path, 
Lat-Lon  of  cursor,  distance  and 
bearing  to  reference  point 

Automatic  Temperature  Calibration 

Color  Palettes  and  NOAA  curves 


Quorum  Communications,  Inc.  faxum)  915-0270 

S304  Esters  Blvd.  -  Suite  K50  -  Irving,  Texas  75063  (214)  915-0256  BBS  (214)  915-0346 
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f'ijf.  4.  St*- 10  power  supply. 

Follow  the  photos  to  lay  out  and  install 
the  remaining  top  panel  pans,  the  posi- 
tioning of  which  is  much  less  critical 
than  the  need  to  keep  Q9  cool. 

Except  for  the  short  ANT/GND  and 
Yl  wires,  connect  the  PC  board  to  top 
panel  components  as  shown  on  the  sche- 
matic diagram  or  parts  overlay.  Hinge 
the  board  over  and  mount  it  to  the  top 
pane!  on  5/8"  metal  spacers,  and  then 
connect  the  short  wires  to  TBI  and  S2. 
Check  to  ensure  the  copper  side  of  the 
PC  hoard  is  not  touching  any  panel  com- 
ponents like  potentiometers  or  jacks. 
Lastly,  install  Q9  to  the  heat  sink  using  a 
heal  conductive  insulator  pad  and  6-32 
Teflon  or  nylon  screw  or  a  TO-220  tran- 
sistor mounting  kit,  to  couple  the  flange 
thermally  hut  not  electrically  to  the  heat 
sink  slab. 

Power  Supply 

A  suitable  power  supply  for  the  SP- 1 0. 
one  supplying  18  to  28  VDC  at  1  amp, 
can  be  as  simple  as  a  DC  wall  adapter  or 
a  pair  of  12V  batteries  wired  in  series. 
There's  no  need  for  a  fancy,  electroni- 
cally regulated  unit.  Precise  regulation, 
where  needed,  is  already  supplied  by 
U2.  The  external  supply  should,  how- 
ever, be  beefy  enough  to  hold  its  output 
voltage  within  20%,  going  from  key -up 
to  key-down.  For  example,  a  source 
measuring  25  VDC  should  drop  no 
lower  than  about  20  volts  when  you 
close  the  key.  The  no-load  input  can  be 
as  high  as  32  VDC;  beyond  that  point, 
protection  zencr  D10  may  conduct  and  if 
it  does,  it  will  probably  short  circuit  in 
the  process  of  protecting  the  SP-10  from 
overvoltage. 

If  you  wish  to  build  a  power  supply 
from  scratch,  the  classic  trans former- 
rectifter-filter  arrangement  shown  in 
Fig.  4  will  work  just  line,  Regardless  of 
the  power  supply  you  choose,  be  sure  to 
provide  an  inline  fuse  in  the  plus  lead 
running  to  TB 1  -  L  Stan  off  with  a  1  -amp 

14   73  Amateur  Radio  Today  •  January  1996 


fuse  if  possible  and,  if  all  goes  well,  up- 
grade i  l  to  2  or  3  amps  for  normal  opera- 
tion. This  conservative  approach  to 
firing  up  new,  untested  equipment  will 
minimize  casualties  should  anything  be 
amiss. 

Crystals 

The  operating  frequency  of  the  SP-10 
is  controlled  by  a  single  crystal  in  trans- 
mit  and  receive.  With  crystals,  you  give 
up  the  ability  to  wander  (or  drift!) 
around  the  band  in  exchange  for  excel- 
lent  frequency  stability,  intrinsic  dial 
readout  (frequency  is  marked  on  the 
crystal)  and  simplified  project  tune-up, 
requiring  very  little  test  equipment.  For 
the  beginner  or  the  okkimer  into  "radio 
karma"  crystal  control  is  a  good  way  to  go. 

The  actual  crystal  is  a  thin  square  of 
quartz  too  fragile  and  sensitive  for  direct 
handling.  Rather,  it  is  mounted  in  a 
holder  which,  depending  on  type,  plugs 
into  a  crystal  socket  or  is  wired  directly 
into  the  equipment.  The  octal  crystal 
socket  on  the  SP-10  accepts  two  of  the 
popular  FT-243  holders,  having  a  pin 
spacing  of  .486"  and  a  pin  diameter  of 
093."  Types  HC-17  and  Petersen  Z-9 
arc  also  compatible.  In  general,  any  fun- 
damental  crystal  with  a  frequency  in  the 
chosen  band  will  work  if  you  can  adapt 
it  to  plug  in.  For  example,  even  the  min- 
iature HC-18  holder  with  leads  instead 
of  pins  may  be  wired  to  the  base  sal- 
vaged from  an  unneeded  octal  vacuum 
lube,  which  will  then  plug  in. 


Photo  C  The  SP- 10  at  an  angle. 


Getting  crystals  is  like  ordering  pizza. 
Unless  you  arc  buying  a  stock  or  popular 
frequency*  they  are  tailor-made  by  a 
manufacturer  upon  receipt  of  an  order. 
That's  why  delivery  can  sometimes  take 
2-3  weeks  or  more;  you  must  allow  for 
lead  time!  Some  manufacturers  require 
the  Yl  specifications  provided  in  the 
Parts  List  while  others  will  do  the  job  if 
you  merely  order  "amateur-grade 
crystal"  and  specify  the  frequency, 

If  you" re  a  Novice,  don't  crowd  the 
edges  of  your  subband  when  ordering 
crystals,  unless  you  have  the  means  to 
ensure  the  crystal  you're  using  is  "in- 
band  "  The  reason  is,  a  general  purpose 
or  amateur-grade  crystal  ordered  for, 
say,  7102  kHz,  may  actually  put  out  on 
7100,  It's  a  matter  of  manufacturing  tol- 
erance and  circuit  correlation.  If  in 
doubt,  give  band  edges  a  wide  berth. 

T\ine-Up 

The  kev  to  a  smooth,  uneventful  tunc- 
up    is    to    do    a    careful   job    during 


UtBU 


m 

SPADE  LUGS  e*WMT 


ToTBI-4 


0 


®t 


f  47  LAMP 
S272  ■  T110 


=•- 


R  =  H1  180DZW 
22WJZW 


Fig,  5,  Terminating  RF  detector, 

construction.  Having  done  your  best, 
lets  see  if  it  works!  On  the  PCB,  set  R 19 
Bias  and  R42  Sidetone  each  to 
midrange.  Connect  the  power  supply  to 
TBI  I  (+)  and  TBI -2  (-)  and  a  50-ohm 
dummy  load  with  relative  power  meter 
or  wattmeter  in  line  to  TBI -3  {coax 
shield)  and  TBI -4  (center  conductor). 
Lacking  this  test  equipment,  build  the 
simple  terminating  RF  indicator  shown 
in  Fig.  5  and  connect  it  to  TB1-3  and 
TBl^l.  This  gizmo  provides  a  suitable 
resistive  load  for  low  power  transmitter 
testing,  as  well  as  a  visual  (and  ther- 
mal— it  gets  warm  to  hot!)  indicator  of 
RF  output. 

Plug  a  speaker  into  J2,  Insert  a  crystal 
into  the  socket  and  select  it  with  S2. 
Switch  on  power  with  SK  close  the  tele- 
graph key  and  adjust  Tl  for  maximum 
RF  output  indication.  Adjust  R42  on  the 
PCB  for  desired  sidetone  level.  Replace 
the  dummy  load  with  an  antenna  or  signal 
generator  at  the  crystal  frequency  and 
I  adjust  C23,  T2,  and  T3  for  best  reception. 


Fig.  2,  PC  Board  foil  pattern. 

Some  patience  is  called  for  with  the 
antenna  method;  you  may  need  to  wait 
Tor  a  signal  strong  enough  to  be  heard 
through  the  as  yet  unpeaked  front  end,  A 
temporary  clip-lead  jumper  from  the  an- 
ode of  D6  to  the  upper  lead  of  C34  may 
help  by  allowing  you  to  get  T2  and  T3  in 
the  ballpark  first.  Then  remove  the 
jumper  10  peak  C23  and  touch  up  T2  and 
T3. 

On  theAirwith  the  SP-10 

Like  all  modern  transceivers,  the  SP- 
10  prefers  to  see  a  50-ohm  antenna  sys- 
tem with  low  SWR,  The  classic 
half-wave  dipole  comes  close  to  ideal 
without  the  use  of  extra  matching  tech- 
niques. Other  antennas  like  Lhe  G5RV  or 
random  wire  will  require  an  antenna 
tuner  to  provide  an  acceptable  load.  If 


operation  into  a  less  than  perfect  match 
is  unavoidable,  it  might  be  wise  to  re- 
duce the  operating  voltage  from,  say,  24 
VDC  to  18  VDC.  This  will  reduce  the 
adverse  effect  (Q9  overheating)  of  a 
somewhat  high  SWR. 

With  its  rather  broad  selectivity,  it  can 
be  questionable  whether  or  not  signals 
heard  on  the  SP-10  are  close  enough  to 
your  crystal  frequency  for  a  QSO,  Those 
that  decrease  in  pitch  and  approach  /cro- 
beat  with  RIT  control  moved  fully  coun- 
terclockwise arc  very  close.  Others  may 
be  workable  if  the  operator  tunes  around 
for  your  signal. 

Though  10  watts  is  considered  low 
power,  if  s  right  up  there  with  the  popu- 
lar one-tube  6L6  transmitter  (and  count- 
less variations)  that  propelled  tens  of 
thousands  of  hams  into  the  ether  in  their 


early  radio  careers*  The  receive  section 
is  certainly  no  worse  (and  probably  bet- 
ter) than  those  "drifty,"  broad-tuning 
superhet  Novice  receivers  we  once  cher- 
ished and  still  remember  fondly.  They 
did  the  job!  And  on  most  any  night  the 
SP-10  can  be  your  doorway  into  a  won- 
derful world  of  Morse  and  static,  face- 
Icss  names,  exotic  places,  and  colorful 
QSL  cards — -all  the  more  exciting  when 
you  build  the  rig  yourself! 


SP-10  Condensed  Parts  List 

Ci^4XI]^12XI&  C2Z  C25-C34 
(see  table  1  > 

C23        4-20  pF  iriinmei;  Mauser  24AAQ22 

C56,  C57  0D015-MF  Mylar™ 

1)1  MV2104,  ECG612 

D2,1>LD8  1W14.RS  276-1122 

D3         3JV  JW  zeoer  diode  ( 1N5226B) 

D9  !N4UUlTRS  276-1101 

D10       33V  I W  sener  (bode  1 1 N4752A) 

DU        9JV  5W  zener  diode  (1N5239B) 

J I  J2      3  5  mi  ti  dosed  ciiruit  mini  phone  jack 

L1-L6    (seeiablel) 

QL  Q3-Q5  PN2222,  HCG123AR  RS  276-2009 

Q2  2N22 1 9A,  ECG 1 28,  R5  276-2030 

Q6  MPF1Q2.  ECG3 IZ  RS  276-2062 

Q7  2N6027,  ECG6402 

Q8         2N3906,  PN2907A,  ECG  159 

Q9         IRF530 

RI9.  R42  ICk  PC  trim  poicnii<ii]iete£ 

RS  271-282 
R23,  R47  1  0k  audio  taper  potentiometer, 

RS  271-1721 
RFC  1     22-U-H  ymy  coated 

Mouscr  43LS275 
TI-T3    Mouser42IFlZ3 
T4  8  lums  #24  enamel  wire,  Erifilar 

wound  cm  two  FT50-43  i  Arrudon)  cores 
TBI       44ug  terminal  board,  Mouser 5344190 
Ul         LM3B6  audio  amp,  RS  276-1731 
U2         78 12  voltage  regulator,  RS276- 1 77 1 
U3         MC3359P  (Circuit  Specialists) 
Yl  FurcfctmcniaJ  crystal,  specify 

desired  frequency*  parallel  /  32-pF 

load.  .005'^--  tolerance*  bolder  type 

FT-243*  HO 1 7/U  or  equivalent 


Note:  Check  the  advertising  in 
this  magazine  for  parts  suppliers. 
For  a  free  list  of  parts  sources  for 
this  project,  send  the  author  an 
SASE  requesting  SP-10LST.  PC 
boards  and  project  kit  for  the  SP-10 
"Senior  Spider"  are  available  from 
Lectrokit,  401  W.  Bogart  Rd., 
Sandusky.  OH  44870  (no  telephone). 

Continued  on  page  1 7 
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Number  16  on  your  Feedback  card 


Low  Cost  Switching  Power 

Supply  For  HF  Transceivers 


by  Phil  Salas  AD5X 
1517  Creekside  Drive 
Richardson  TX  75081 


I  have  been  using  a  Ten-Tec  938 
switching  power  supply  fur  some 
time  with  my  Kenwood  TS-50S  for  por- 
table operation.  This  switching  power  supply 
is  very  small,  efficient,  and  lightweight  (2.5 
pounds)  and  lets  me  operate  my  TS-50S  at  50 
watts  output  continuously.  However,  tor  base 
station  use  I  wanted  the  full  100- wait  output 
power  capability  of  the  TS-50S.  A  full  20- 
amp  linear  power  supply  weighs  three  to  four 
times  what  the  TS-50S  does.  ;ind  is  two-to- 
thnee  times  larger  than  ihe  TS-50S.  It  just 
didn't  seem  right  to  have  a  power  supply  that 
overw  helmed  thcTS-5(XS  in  size  and  weight. 
What  1  wanted  was  a  small,  lightweight 
switcher  with  20-amp  capability.  Unfortu- 
nately, no  one  seems  to  make  these  at  this 
time  for  amateur  use,  and  commercial 
switchers  are  very  expensive.  Oh,  what  to  do! 
I,  like  many  of  you,  receive  lots  of  catalogs 
of  surplus  electronic  stuff  through  the  mail. 
Many  of  Ihese  catalogs  list  all  kinds  of  DC 
power  supplies.  Kith  new  and  used  My  fa- 
vorite surplus  catalogs  are  from  Marfin  P. 
Jones  &  Associates  (407-848-8236),  All 
Becutmics  Corp.  (818-9(M4)524),  and 
Hosfeli  FJeetronics  (800-524^6464).  I  rc- 
ccntiy  noticed  that  Marl  in  P  Jones  &  Associ- 
ates was  advertising  a    12-VDC   20-amp 


switching  power  supply  for  only  S49.  Tliis 
was  a  used  Lambda  power  supply  that  is  9"  x 

4-7/8"  x  2-7/8"  and  had  a  shipping  weight  of 
only  six  pounds.  This  seemed  great,  hut  could 
it  be  made  to  operate  at  13.8-VDC  output? 
There  was  only  one  way  to  find  out — so  I 
ordered  one. 

"This  surplus  treasure  turned 
into  a  20-amp  switching  power 
supply  that  is  smaller  than  a 
TS-5QS,  weighs  less  than  six 
pounds,  and  costs  less  than 
$60  totair 

A  few  days  later  the  power  supply  arrived 
It  is  a  used  Lambda  LYS-W- 12  power  supply 
rated  at  20  amps  continuous  at  40  degrees  C, 
1 8  amps  al  50  degrees  C,  and  15  amps  at  60 
degrees  C.  The  input  to  the  supply  can  be 
10S-132  VAC  at  47-63  Hl  or  130-160 
VDC  This  power  supply  has  no  switches, 
fuses,  connectors,  or  indicators.  What  I  re- 
moved the  cover,  I  found  that  the  DC  output 
connectors  were  #10  Studs  on  ihe  PC  board, 
and  the  AC  inputs  were  just  pins  on  the  PC 
board  to  solder  a  line  cord  to.  Everything  was 


Fig.  L  Switching  power  supply  side  view. 
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wdl  marked  on  the  printed  circuit  htiard 
along  with  an  output  voltage  adjust  potenti- 
ometer. So,  first  things  first — could  1  operate 
the  supply  at  20  amps  at  13.8  volts?  I  had  a 
20-amp  load  made  up  of  twelve  8-ohin 
power  resistors,  I  connected  a  voltmeter  and 
oscilloscope  across  the  load  which  was  at- 
tached to  the  DC  studs,  soldered  an  AC  line 
conJ  to  the  AC  input  pins  and  plugged  it  in. 
The  output  came  right  up  to  12  volts!  I  next 
adjusted  the  voltage  adjust  pot  and  easily  got 
13.8  volts!  Finally,  I  measured  150-mV  p-p 
output  voltage  and  1 0-mV  p-p  ripple  on  the 
EXT  output  at  Ml  load  with  my  oscilloscope. 
Now  I  needed  to  make  the  power  supply 
user  friendh  — I  needed  to  add  a  switch,  fuse, 
indicator,  line  cord  and  DC  output  cord  to  the 
unit.  This  was  pretty  easy  to  do  as  the  basic 
frame  that  the  power  supply  is  mounted  in 
has  a  number  of  small  unused  holes  in  it.  Ap- 
parently this  chassis  base  is  used  on  a  number 
of  different  power  supplies.  Fig.  1  shows  a 
side  view  of  the  power  supply  with  the  cover 
removed  and  the  components  I  added.  On  the 
4-7/8"  x  2-7/8"  blank  side  of  the  supply.  1 
drilled  out  the  two  unused  holes  on  the  left 
side  (See  Photo  A)  for  a  SPST  10-amp  switch 
(Radio  Shack  RS  275-324 ),  and  an  LED.  On 
ihe  hack,  silk-soeened  side  (See  Photo  B),  I 
drilled  out  one  hole  large  enough  to  pass  a 
pair  of  #12  wires  tor  the  DC  output,  and  one 
hole  large  enough  to  take  a  #8  screw  for  a 

ground  stud.  The  photographs  illustrate  this 
very  well.  There  is  already  a  "half-moon"  cut 
out  in  the  back  that  easily  passes  an  AC  line 

coal  On  the  inside  of  the  power  supply.  1 
wired  an  inline  fuse  holder  (with  a  5-amp 
fuse)  in  series  with  one  side  of  the  AC  line 

cord,  and  wired  the  line  cord  to  the  switch  and 
AC  input  pins  on  the  printed  circuit  board  I 
w  ired  the  LLD  with  a  750-ohm  series  resistor 

to  the  solder  lugs  on  the  1 2- volt  studs*  Next,  I 
attached  #10  solder  lugs  to  the  #12  wire  that 
passes  out  of  the  supply  and  then  attached  the 


Photo  A*  Blank  side. 

soldo*  lugs  to  the  DC  output  #10  studs.  The 
DC  output  is  floating  with  respect  to  ground, 
so  attach  a  wire  from  the  negative  DC  termi- 
nal to  the  ground  pin  on  the  printed  circuit 
boarcL  Finally,  1  terminated  the  #12  wires  on 
the  outside  of  the  power  supply  with  a  20- 
amp  Radio  Shack  1£Molex-i>pe"  female  con- 
nector (RS  274-154).  The  ground  stud  for 
tying  into  your  station  ground  is  a  #8  screw 
with  the  screw  head  mounted  inside  the 
power  supply.  Use  lock  washers  inside  and 
out,  and  a  #8  nut  on  the  outside  to  hold  it  in 
place.  I  used  a  #8  wing  nut  and  two 
#8  washers  to  make  an  easy-connect 
ground  stud. 

That's  iL  This  surplus  treasure  turned  into  a 
20-amp  switching  power  supply  that  is 
smaller  than  a  TS-50S,  weighs  less  than  six 
pounds,  and  costs  less  than  $60  total!  And,  it 
is  perfect  for  both  base  station  and  portable 
use.  Since  this  is  a  staplus  power  supply,  it 
will  probahly  show  up  from  time  to  time 
in  different  surplus  catalogs.  Sot  keep  your 
eyes  out  for  this  or  similar  power  supplies. 
These  commercially  rated  switching 
power  supplies  are  real  treasures  and  are 
adjustable  for  amateur  13.8-volt  DC 
power  requirements. 


■•^mmmmmmm^ 
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Photo  B,  Back,  silk-screened  side. 
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Table  1  Band  Data 


Fig*  3.  Parts  overlay. 


Component 


ci 


C2 


C3 


C4 


C1LC12 


C18TC34 


C22 


C25,  C31 


C26,  C28 


C27t  C29 


C30 


C32,  C33 


LI  CFT37-61) 


L2  (T50-2) 


L3,  L5  (T50-2) 


L4  (T50-2) 


L6(FT-37-61) 


80-M 


390_pF 


18  pF 


680  pF 


820  pF 


320  pF 


39  pF 


18  pF 


390  pF 


390  pF 


820  pF 


68  pF 


390  pF 


40T#30 


22T  #24 


22T  #24 


25T#24 


30T  #28 


40-M 


68  pF 


SpF 


270  pF 


680  pF 


390  pF 


18  PF 


Not  used 


270  pF 


Not  used 


680  pF 


Not  used 


68  pF 


23T  #28 


I4T#24 


30-M 


Not  used 


Not  used 


Not  used 


390  pF 


270  pF 


10  pF 


Not  used 


ISOpF 


390  pF 


68  pF 


Not  used 


Not  used 


I7T#28 


1 2T  #24 


17T#24 


19T#24 


25T  #28 


14T#24 


1 6T  #24 


1 5T  #28 


Capacitors  are  lOOv  ceramic  disk  type.  For  inductors,  wind  turns  using  the  enamel  wire 
gauge  given  on  the  toroid  core  specified. 


SP-10BBM,  $16  ppd.  US/CAN, 
includes  bare  PC  board  and  step-by- 
step  construction  manual.  PC  board 
and  parts  (including  band  parts  for 
80,  40,  30  meters),  and  case  parts  in- 
cluding drilled  and  tapped  heat  sink. 
The  RS  270-232  case  and  crystal(s) 
are  not  included  but  a  mailer  for 
sending  in  your  top  panel  for  free 
master  template  marking  (with  metal 
work  option  extra)  is  included.  This 
pricing  is  valid  within  four  months 
of  publication.  Order  direct  or  send 
an  SASE  for  current  details. 


£      RC-1000 

Computer  REPEATER 
Concepts  CONTROLLER 


*  Autopatch  •  Reverse  Autopalch 

•  User  Programmable  CW  ID, 
Control  &  User  Codes  &  Timeouts 

Manual  with  schematics  •  90-Day  Warranty 
Wired  &  Tested  w/  manual ....  $239.95 

Micro  Computer  Concepts 

8849  Gum  Tree  Ave. 

New  Port  Ridiey,  a  34653 


VfSA 


813-376-6575 
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Number  IS  oti  your  Feedback  card 


Simple  Mobile  Protection 


Safely  ward  off  those  evil  spikes. 


L  VanProoyen  K8KWD 

8330  Myers  Lake  NE 

Rockford  Ml  49341 


I  consider  a  "good"  mobile  radio  in 
stallalion  one  thai  is  unobtrusive. 
With  the  variety  of  radios  with  de- 
tachable  control  panels,  it's  fairly  easy  to 
go  mobile  without  having  your  car's  in- 
terior resembling  something  like  the 
space  shuttle's  cockpit. 

As  a  further  aid  in  achieving  an  unob- 
trusive installation,  manv   vehicles  in- 

- 

elude  one  or  mure  blank  DIN  panels  on 
the  dashboard,  sized  perfectly  for  instal- 
lation of  many  of  the  detachable  control 

panels.  I  know  of  one  instance  where  a 
ham  was  able  to  install  an  entire 
Kenwood  TS-741  in  place  of  such  a 
panel,  and  when  he  completed  the  instal- 
lation it  looked  like  a  factory  original 
option. 

I  have  one  problem  with  unobtrusive 
installations,  though; Unobtrusive  means 
not  noticeable,  which  means  I  can  forget 
to  shut  my  radio  olT  when  leaving  my 
car,  Even  those  "wheat  grain7'  bulbs  can 
kill  a  batten,  given  enough  time. 

The  Ignition  Key  Control  Solution 

Because  of  my  forgetful  nature,  1  like 
it  when  everything  turns  off  when  I  re- 
move the  ignition  key.  Achieving  total 
key  shutoff  can  be  complicated  since 

most  manufacturers  recommend  con- 
necting the  radio's  power  cable  directly 


Photo  A.  Typical  control  relay  and  fuse 
block  suitable  for  use  with  100- watt  mobile 
radios. 
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to  the  battery.  This  is  particularly  impor- 
tant with  100-wati  class  radios,  which 
use  a  lot  of  current.  Also,  manv  manu- 
facturers  recommend  shutting  your  rig 
off  when  starting  the  car's  engine.  That's 
because  radios  can  be  intolerant  of  ir- 
regularities in  their  power  source.  The 
starting  process  can  produce  deep  sags 
in  the  vehicle's  supph  voltage  and  high 
amplitude  spikes,  which  could  zap  your 
radio. 

To  meet  my  first  need  (direct  battery 
connection),  I  used  a  relay  mounted  in 
my  engine  compartment  near  the  battery 
(Photo  A),  Use  of  a  relay  is  a  legitimate 
method  of  connecting  power  to  a  radio. 
The  relay  I  used  is  one  commonly  used 
in  mobile  two-way  radio  installations.  I 
got  it,  together  with  a  fuse  block,  from  a 
local  two-way  shop.  It  can  handle  30 
amps  continuously  and  has  ,ui  SOohm  coil. 


I've  seen  similar  relays  for  sale  at  auto 
accessory  shops  as  horn-relay  replace- 
ments. The  relay's  contacts  should  be 
rated  for  at  least  50%  more  current  than 
the  specified  maximum  current  of  your 
radio,  and  the  relay  should  be  a  sealed 
type  (no  sparks). 

The  power  control  relay  must  be  well 
secured  to  the  vehicle.  The  relay  and 
fuse  block  should  be  screw-anchored 
to  the  inside  wheel-well  cowling  or 
some  other  suitable  surface  near  the 
vehicle's  battery.  Locating  a  place  can 
be  a  challenge  in  some  feature-packed 
cars.  A  vehicle's  engine  compartment  is 
no  place  for  loose  items.  Also,  check  out 
what  you  might  be  drilling  into  before 
drilling. 

Many  vehicles  use  batteries  with 
side  connection  lugs.  Pve  seen  some 
"interesting"  wiring  techniques  done 


Battery  + 

A 


1 2  Volts  from 

ignition  switch   < 


^       Relay  & 

J     j  fuse  block 

■  /  under  hood 


22k 


1500  |iF 
16  V 


+ 


5k 


2N3904 


1N4001 


Radio 
^    power 
cable 


MPSLM0 
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Fig.  1.  The  on -de  lay  timer  circuit. 
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when  trying  to  connect  a  radio  cable  to 
this  type  of  battery.  Most  auto  accessory 
stores  carry  an  adapter  block  for  con- 
necting auxiliary  wires  to  such  batteries; 
I  recommend  using  one* 

An  On- Delay  Circuit 

A  simple  method  of  controlling  the 
power  relay  circuit  would  be  to  tap  into 
the  car's  accessory  circuit,  such  as  at  the 
car  radio's  fuse.  Most  vehicles  are  wired 
so  that  the  radio's  power  turns  off  when 
you're  starting.  While  this  works  OKt  I 
didn't  like  power  coming  on,  dropping 
out,  then  coming  back  on  again,  so  I  de- 
cided to  use  a  delay  circuit  that  would 
keep  the  power  relay  from  energizing  for 
a  few  seconds  after  key-on. 

After  failing  to  make  something 
simple  using  a  555  timer  IC,  I  settled  on 
the  circuit  shown  in  Fig.  1.  I  used  two 
transistors  I  had  available  because  I 
needed  a  combination  of  a  relatively 
high  RC  time  constant  circuit  that  limited 
the  base  current,  together  with  high  current 
switching.  You  could  probably  substitute 
a  single,  high-gain  Darlington-type  device 
and  get  the  same  results. 

Using  the  values  shown,  the  circuit 
provides  about  10  seconds  delay  before 
the  relay  pulls  in*  I  built  the  circuit  on  a 
small  piece  of  perf  board,  as  shown  in 
Photo  B.  The  circuit  layout  is  not  criti- 
cal, although  it  should  be  built  to  fit 
some  type  of  enclosure  that  can  be  se- 
cured to  the  vehicle  somewhere  out  of 
the  way,  like  up  under  the  dash, 

I  used  a  1,500-jiF  capacitor  as  the 
basic  time-delay  element.  It  charges 
through  a  22k-ohm  resistor  until  the 
2N3904  is  forward  biased  and  conducts, 
thereby  switching  the  MPSU-10  on.  If 
you  want  to  change  the  time  delay, 
substitute  other  capacitor  values.  Don't 


tinker  too  much  with  the  resistor  values 
as  they  were  selected  to  produce  the 
proper  base-emitter  current  flow,  Note 
that  I  used  a  lk-ohm  resistor  in  series 
with  the  2N3904's  collector.  This  resis- 
tor limits  the  MPSU-10's  base-emitter 
current,  and  it  also  serves  to  keep  the 
2N3094's  collector  current  within 
proper  limits. 

I  mounted  my  entire  assembly  inside  a 
small  snap-tight  plastic  box  and  drilled 
holes  for  the  wires.  The  only  connec- 
tions necessary  are  the  source  of  key- 
switched  +  12  volts,  ground,  and  the 
relay  coil  return. 

Connecting  to  the  Vehicle's  Key 
Circuit 

A  convenient  method  r  ve  used  to  pick 
up  key -switched  +12  volts  is  by  using  a 
modified  "blade"  type  fuse  (Photo  C) 

and  inserting  it  into  an  unused  slot  in  the 
vehicle's  fuse  block.  Most  newer  ve- 
hicles use  this  type  of  fuse,  and  I  can 
usually  find  an  unused  spot  in  the  fuse 
block  that  is    key-switched, 

"The  judicious  use  of  fuses 
is  very  important  when  doing 
automobile  wiring  (note  the 
in-line  fuse  I  use  with  my 
modified  blade  fuse)  * 


9* 


Photo  B.  The  on -de  I  ay  timer  construction 

details. 
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In  the  event  there  is  no  available  slot 
for  the  fuse,  you  can  substitute  a  modi- 
fied fuse  for  an  existing  fuse,  e.g.  the  ra- 
dio fuse,  but  if  you  do  I  would 
recommend  modifying  a  fuse  that  is 
rated  correctly,  not  the  20-amp  one  I 
used.  The  judicious  use  of  fuses  is  very 
important  when  doing  automobile  wir- 
ing (note  the  in-line  fuse  I  use  with  my 
modified  blade  fuse).  1  used  a  I -amp 
fuse  in  the  line  to  my  delay  timer  circuit 
and  power  control  relay* 

One  note  of  caution  if  you  decide  to 
replace  the  broadcast  radio's  fuse:  My 
newest  car  has  a  factory  radio  that's 
equipped  with  a  password-protected 
theft-deterrent  feature.  If  this  radio  is 
disconnected  from  battery  power  with- 
out defeating  this  protection  scheme,  the 
radio  will  become  totally  useless  when 
reconnected.  I'm  told  not  even  Delco 
can  help  if  you  turn  this  feature  off.  It 
would  be  wise  to  check  with  your  dealer 
to  find  out  if  you  may  have  such  a  radio 
prior  to  disconnecting  it! 


Photo  t\  Modified  "  blade -type"  juse  useful 
in  connecting  to  a  car  i  key-switch  circuit. 

While  on  the  subject  of  fuses,  if 
there's  a  rule  to  consider  above  all  oth- 
ers, it's  fuse  everything!  Don't  underes- 
timate the  dangerous  potentials  of  an 
automobile's  electrical  system  because 
of  its  low  voltage.  A  car's  battery  is  a 
powerful  energy  store  that  can  produce 
explosions,  fire,  and  bodily  harm,  if  not 
treated  with  respect. 

Special  consideration  should  always 
be  given  to  vehicle  wiring.  From  a  gen- 
eral safety  standpoint  there  should  never 
be  any  loose  wires.  Wiring  in  an  engine 
compartment  should  be  routed  to  be 
clear  of  any  potential  hot  spots,  e,g,  ex- 
haust manifolds,  etc.  Locations  near 
fans,  pulleys,  and  belts,  should  also  be 
avoided.  After  locating  a  safe  path  for 
running  wires  in  the  engine  compart- 
ment, the  wires  should  be  tied  down 
using  cable  ties. 

The  radio's  controls  should  be  located 
such  that  you  do  not  have  to  take  your 
eyes  off  the  road  to  operate  the  radio. 

Safe  mobiling,  everybody! 


WANT  TO  LEARN  CODE? 


Morse  Tutor  Gold  from  CG.T.E.  is  the 
answer  for  beginners  and  experts  alike. 

*Gcl  the  software  the  ARRL  sells  and  uses  to  create 
practice  and  lest  tapes;  and  Morse  Tutor  Gold  is 

approved  for  VE  exams  at  all  levels, 

•Since  1  9ft7.  QGTE  has  guided  nearly  20,000  hams  and  prospective 
haim  around  the  world  through  proven  structured  lessons  and  a 
variety  of  character,  word  and  conversation  drills,  Straight  forward 
menus  make  the  process  simple-  arid  tun. 
*Thi»  program  features  easy  and  speedy  self  installation;  random 
L'hiirui-tLM  > h  llr-  with  tli'j  t.luiLiU-iers  v\n:  v:|..tI.  ;iii-.I  yon  L.in  create 
your  own  dnlk  or  import  text  files.  You  can  type  what  you  hear  or 
copy  by  hand  and  see  the  results  one  line  at  a  time  Pick  the 
Fams worth  or  the  standard  method,  select  the  tone  frequency  most 
comfortable  Tor  youor  seled  your  code  speed  in  tentlis  of  a  word  per 
minute  For  ail  DOS  computers  You  arc  always  in  command 

Certified 

Mors*  Tutor  Col  it  uses  your  infernal  speaker 
or  sound  boaid  And,  ifvouuse  a  *ound  board 
Morw  Tutor  Gold  supports  volume  controL 


Sound 


Sound  Dkaw  and  the  Sound  Bkitef  Compatibility 
Logo  are  tradeULub  of  Creative  Technologv  Ltd 


Vi.iibhk  thni  dub ix  tin   lKHI,.urwinl  S£MS 

M  SLVII  <(  \  n-vMk-tiltdihl  $231  bn)  l»: 
GttfluF.fi,  teiA  J4«5.  Ilrpi.  Mx  Newport  uYjih. 
i  K 926$)       SptuH  F  /4fir.1  ft  inch  disk. 
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A ST ROM 

COR  POR  AT  I  ON 


9  Autry 

Irvine,  CA  92718 

(714)  458-7277  •  FAX  (714)  45B-Q826 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  •  HUGGED  •  RELIABLE 


MODEL  VS-50M 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
ucepl  RS-3A,  SS4V  BS-5A.  RS4L  RS  SL 

•  MAINTAIN  REGULATION  4  LOW  ftlPPL£  at  low  fine  input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORO  except  for  RS-3A 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U.SA 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105-125  VAC 

*  OUTPUT  VOLTAGE:  13.8  VOC  t  0.05  volts 
(Internally  Adjustable:  11-15  VOC j 

*  RIPPLE  Less  than  Smv  peak  to  peak  {full  load  & 
low  line) 

•  All  units  available  in  220  VAC  input  voltage 
(except  (or  SL-11A) 


SLSE 


•  LOW  PROFILE  POWER  SUPPLY 


MODEL 

SL-11A 
SL-11R 
SL-11S 
SLUR-RA 


Colors 
Gray     Black 


Continuous 
Duty  [Amps] 

7 
7 
7 
7 


IDS* 
(Amps) 

11 
11 
11 
11 


Size  [INI 
H  *  w  ■  0 

Tk  *  7%  ■  9% 
2%*7  *9tt 
»  *  Th » 9ft 
4fc*7    «9% 


Shipping 


Wl 


12 
12 
12 
13 


RS4  SERIES 


•  POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 

Continuous 


MODEL 

RS-4L 
RS-5L 


Duty  {Amps) 

3 
4 


ICS* 

[Amps] 

4 
5 


Size  I  IN  I 

H*W'D 

3ft  *  6'/a «  7% 
3ft  «  6K  *  7% 


Shipping 
WL  [lbs] 

6 

7 


RM  SERIES 


19"  RACK  MOUNT  POWER  SUPPLIES 


MODEL  RM-35M 


MODEL 
RM-12A 
RM-35A 
RM-50A 

RM-60A 
*  Separate  Volt  and  Amp  Meters 
RM-12M 
RM-35M 
RM-50M 
RM-60M 


Continuous 
Duty  [Amps] 

9 
25 

37 
50 

9 

25 
37 

50 


ics* 

[Ampsl 
12 
35 
SO 
55 

12 
35 
50 
55 


Size  |tN| 

Ixlx  I 

5  ix19x8  i 

5'Ax  19x12 

5V*  x  19x12 

7  x  19  x  12ft 

5V<  x  19  x  8V< 
5Vix  19x127, 

5V*x  19  x12ft 
7x19x12 


Shipping 
Wt  (Un.1 

16 
38 

50 

60 

16 
36 
50 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 

RS-3A 

RS-4A 

RS-5A 

RS-7A 

RS-7B 

RS-10A 

RS-12A 

RS-12B 

RS-20A 

RS-35A 

RS-5GA 
RS  70A 


Colore 

Gray        Black 


■ 


« 
« 


Ciattiaaas 

Daly  [Aoaps} 

25 

3 

4 

5 

5 

7.5 

9 

9 

16 

25 

37 
57 


ics- 

(A"Ml 
3 

4 

5 
7 
7 
10 
12 
12 
2C 
35 

70 


SiZI  jIMj 

I  xWx  D 

3  x  4^  x  5% 

3fc  x  6ft  x  9 

3ft  x  6V<  x  7% 

m  x  6ft  x  9 
4  X  7ft  x  103A 

4  x  m  x  10^ 
4ft  x  6  x  9 

4  x  7'h  x  10% 
5  x  9  x  10ft 
5x11  x  11 

6x  13^  x  11 

6  x  iVA  x  12'i 


Siipiitl 
Wr   (lbs  ] 

4 

5 

7 

9 

10 

11 

13 

13 

16 

27 

46 

48 


RS-M  SERIES 


MODEL  RS-35M 


MODEL 

Switchable  volt  and  Amp  meter 
RS-12M 

Separate  volt  and  Amp  meters 

RS-20M 

RS-35M 

RS-50M 

RS-7QM 


Caitiiioii 
Dily  (Amps] 

9 

16 

25 

37 
57 


ICS* 

12 

20 

35 

50 

70 


Stzi  [IN| 
H  x  W  x  0 

4ft  X  6  X  9 

5  X  9  X  10ft 

5x  1f  x  11 

6x13**  x  11 

5  x  13Y*  x  12'i, 


Slippinfl 
Wl  {111} 

13 

27 

46 

48 


VS-M  AND  VRM-M  SERIES 


Separate  Volt  and  Amp  Meters  •  Output  Voltage  adjusted  from  2-15  vgrts  •  Current  limit  adjustable  from  1.5  amps 
to  Full  Load 

Cliliiillt  IC$- 

MOOEL                                       Dity  [hmft]  (Abii| 

@13.8VDC  @10VDC  @5VDC  @13.8V 

VS-12M                              9               5  2  12 

V$  2QM                             16               9  4  20 

VS35M                              25              15  7  35 

VS-50M                             37             22  10  50 


H  x  Wx  D 

4ft  X  6  X  9 

5  X  9  X  10ft 

5  x  11  x  11 

6x  13^  x  11 


Shippiif 
WL  [lit.] 

13 

20 
29 
46 


MODEL  VS-35M 


•  Variable  rack  mount  power  supplies 
VRM-35M  25  15 

VRW-SOM  37  22 


7 

10 


35 
50 


5V*  x  19  x  12ft 
5%  x  19  x  12ft 


RS-S  SERIES 


MODEL  RS-12S 


1 


Bui  it  in  speaker 

Colors 

MODEL  Gray        Black 
RS-7S 

RS-10S  •     • 

RS-12S  •     • 

RS-20S  *     • 

SL-11S  •            • 


Cialiiaiii 

Oily  |Ahii| 

5 

7,5 

9 

16 

7 


ICS' 
Aapt 

7 

10 
12 

20 

11 


Sizi  |ll| 
H  x  W  x  0 

4  x7ft  xWk 

4x7V?x  10^ 

4ft  x  8  x  9 

5  X  9  x  10ft 

2'A  x  7%  x  9^ 


Siiipmi 
WL  [tit.  | 

10 

12 

13 

13 

12 


m 


C$— Intermittent  Communication  Service  (50%  Duty  Cycle  5mm  on  5  mm.  off) 


CIRCLE  16  ON  READER  SERVICE  CARD 


Number  22  on  your  Feedback  card 


Going  Public 

Put  a  different  kind  of  ham  on  the  screen! 


Jeff  Brone  WB2JNA 

108ShileySt.Apt.  B 
Annapolis  MD  21401 


We  need  to  make  the  public  more 
aware  of  what  we  do.  As  ham 
Operators,  wc  could  benefit  much 
by  enhancing  die  public's  knowledge  of  our 
hobh_\  The  rewards  would  be  great.  We  could 
gain  operators  and  have  more  influence  in  the 
world.  The  prestige  we  acquired  would  give 
us  power,  expand  our  possibilities,  and 
maybe  even  help  as  gel  better  tables  at  restau- 
rants. In  the  past  I  have  mentioned  to  head- 
waiters  thai  I  was  a  ham,  but  it  did  mc  little 
2cxxt  although  I  knew  thai  thev  were  im- 
pressed  because  they  did  that  thing  that 
people  do  when  they're  trying  to  hide  their 
being  impressed.  Their  eyes  gla/ed  over  and 
they  looked  bored  I  wasn#t  fooled  by  that  but 
I  was  still  disappointed  with  in\  table.  Think 
about  this:  We  hams  have  a  very  exciting 
hobby.  We  hitndle  emergency  messages  in  di- 
sasters; we  communicate  with  people  all  over 
the  world;  we  further  good  international  rela- 
tions: and  we  use  solder!  What  we  do  is  fasci- 
nating, vet  relatively  little  is  known  about  us 
by  non-hams.  Why?  In  a  woid:  popular 
culture. 

Americans  love  their  TV  and  movies,  and 
we  hams  JLisi  haven't  been  exposed  enough  in 
those  avenues.  1  believe  that  in  the  TV  pro- 
gram "A1C  Willie,  the  father,  is  a  ham,  and 
in  "The  Simpsons,"  one  of  Marge's  sisters  is 
a  ham,  as  is  Bart's  schoolmate  who  calls  him- 
self, appropriately,  "Hani"  (tJie  hoy  is  kind  of 
a  neri  which  really  doesn't  help  us).  Radio 
communications  plays  a  part  of  most  every 
deep  sea  submarine  movie,  but  that's  only 
tangential  publicity  for  us.  I  do  remember  that 
in  the  Mel  Gibson  film  "The  Man  Without  a 
Face,"  about  a  deformed,  lonely  ex-school- 
teacher, I  was  sure  that  I  saw  some  QSLcaids 
on  the  wail  o\  his  character's  house.  Still 
these  are  small  victories,  If  we  are  to  break 
into  the  public's  mind,  it's  going  to  have  to  be 
by  our  own  hand  or,  as  I  shall  explain,  pen. 

The  solution  is  simple:  Write  the  vehicle 
ourselves.  We  need  to  write  the  screen  play  or 
TV  show  that  will  give  us  the  notoriety  we  so 
deserve.  With  that  in  mind,  I  have  come  up 
with  some  ideas  lor  just  that  exact  movie  or 
TV  program  that  will  do  the  job.  And  yes,  I 
will  remember  all  the  little  people  that  I  met 
on  the  way  to  the  top. 
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First  I  propose  a  TV  situation  comedy. 
America  loves  them,  and  the  right  ones  cap- 
ture the  imagination  of  the  whole  country. 
Mine  is  a  delightful,  family-oriented  comedy 
about  Mareoni-  I  call  it  "Darn  that 
Guglielmo'"  In  it,  Marconi  is  an  average-guy 
brilliant  inventor  just  trying  to  make  aids 
meet  and  keep  his  family  happy  1  envision 
one  episode  where  his  wife  is  out  of  town  and 
he  lias  to  make  dinner  for  his  two  children 
and  his  tough  old  boss,  Mr,  Ptendergast  The 
usual  comic  machinations  ensue:  Marconi 
lets  the  rice  boil  over  he  puts  too  much  soap 
in  the  laundry,  and  he  discovers  wireless  radio 
and  forever  changes  the  face  of  communica- 
tions. Also,  I  think  something  really  funny 
could  happen  with  some  spaghetti,  though  I 
haven't  worked  out  the  details  cm  that  one. 

Td  like  to  see  Tony  Dan/a  in  the  tide  role- 
he's  funny,  he's  likable,  and  he's  Italian,  I 
think  this  show  would  be  very  popular  with 
brilliant  European  inventors  living  in  New 
England  and  the  Canadian  Maritime  Prov- 
inces. I've  heard  that  is  a  very  important 
market  group. 

My  next  idea  is  exciting  because,  at  last, 
we  have  a  t4ham  radio  hero*  in  a  feature  film 
It  concerns  a  combination  ham  and  mania] 
aits  expert  who  specializes  in  CW  operating.  I 
call  it  "Morae  Code  of  Vengeance  ™  As  a 
young  child,  he  was  very  shy  and  had  diffi- 
culty talking  with  otters.  He  finds  himself 
through  two  pursuits:  CW  ham  operating,  be- 
cause it  allows  him  to  overcome  his  fear  of 
speaking  up;  and  martial  arts,  because  it  al- 
lows him  to  break  things.  As  he  matures,  he 
blends  the  rhythms  of  self  defense  move- 
ments with  the  rhythm  of  CW,  Later  he  is 
called  on  by  his  government  to  break  up  an 
international  ring  of  electronic  equipment 
thieves.  This  film  has  everything:  action,  ad- 
venture, romance,  and  electronic  keyera.  In 
the  final  scene  the  hero,  and  a  small  group  of 
elite  commandos,  dressed  in  green  military 
fatigues  and  callsign  baseball  caps,  infiltrate 
the  criminal's  lair  while  they  communicate  on 
HTs.  As  the  hero  confronts  the  head  thief  in  a 
final  showdown,  the  hero  dramatical  I  v  cbal- 

w 

lenges  his  foe  with  "Cmon  baby.  Jet's  QSCX" 
Td  like  to  add  thai  there's  no  reason  why 

the  hero  in  this  film  can't  be  a  woman,  with 


very  few  plot  changes  necessary  Use  of  a  fe- 
male hero  may  make  the  film  even  more 
popular,  although  its  name  should  be 
changed.  Some  suggestions  are  "Velvet  Fist 
of  Revenge**  or  44YL:  This  Time  Ifs 
Personal  ." 

Made-for-TV  movies  have  a  large  follow- 
ing, and  we  could  certainly  tap  into  this  mar- 
ket My  idea  is  a  steamy  romance  called  XQ 
for  Desire."  It  has  deep  emotional  conflicts, 
searing  passions,  and  radio  equipment  Eddie 
RibaLski.  a  rough-edged  longshoreman  ham 
in  Galveston,  TX  uses  the  legal  limit  of  out- 
put power  and  wouldn't  think  of  operating 
without  his  linear  amplifier  turned  on.  He 
loves  his  loyal  wife,  Linda,  and  everything  is 
fine  until  he  meets  Heather  Arnold,  a  career 
woman  who  has  risen  to  the  top  of  the  break- 
fast cereal  buying  industry  and  operates  only 
low  power.  Initially,  Eddie  hates  her,  but  they 
gradually  become  friends  until  that  climactic 
night  when  he  takes  her  into  his  shack  and  lets 
her  operate  his  rig.  She  is  intoxicated  by  the 
power  and  can't  get  enough  of  it.  He  is 
thrilled  by  his  influence  over  her  and  lets  her 
operate  whenever  they  can  meet,  They  know 
it's  wrong,  but  they  can't  stop*  Finally, 
Eddie's  wife  finds  out  and  confronts  him 
about  the  relationship*  He  vows  to  break  it 
off,  and  Eddie  and  Heather  meet  later  on  a 
windy  hilltop,  right  next  to  Eddie's  antenna 
tower.  They  say  good-bye,  and  Heather  tells 
him,  ''It  was  too  much,  far  too  much  for  either 
of  us  to  control,  but  a  tittle  bit  of  you  will  be  in 
my  feedline  forever.** 

I  know  what  you  all  must  be  thinking: 
"How  can  I  come  up  with  brilliant  concepts 
like  these?"  I  must  admit  I  have  a  lot  of  ideas, 
so  many  thai  it's  kind  of  scary.  Actually,  my 
friends  call  it  **disturbing,*,  but  you  see  my 
point  However,  you  can  have  lots  of  fun  get- 
ting ham  radio  into  the  mainstream  in  other 
ways.  Get  involved  in  a  special  events  dem- 
onstration station,  teach  a  class  in  radio,  show 
a  friend  or  neighbor  your  rig,  or  just  let  your 
natural  enthusiasm  show  as  you  describe 
your  hobby  to  your  friends  or  co-workers.  If 
you  find  yourself  getting  really  carried  away, 
lake  a  deep  breath  and  repeat  quiedy  "Boy, 
this  is  fun," 

Please,  don't  steal  any  of  these  ideas. 


(JlLlUililCilJLt 


FAST  SERVICE  •  DISCOUNT  PRICES 


Visit  Our  INTERNET 

http://www.allcorp.com/allcorp/ 


600  ohm  dynamic 
rnierophorte  with  on/off 
switch  and  8  foot  cord.  3.5  mm 
mini  phone  pfug.  Ideal  for  use 
with  cassette  decks,  KaroKe  or 
multi- media  applications. 


•^MICROPHONE 


CAT# 
MIKE-26 


$2 


00 

each 


ULTRASONIC 
TRANSDUCER  SET 


Murata-Erie  #  MA40A3R  &  MA40A3S 
40  Khz  transmitter  and  receiver, 
marched  pair.  Band  width:  4K  hz.+. 
ideal  for  remote  control  systems,  burglar 
alarms,  flow  rate  detectors,  etc.      -^  _rt 
0.64'  diameter  X  0.47"  high,        $050 

CAT#  USTV40  *^  P*  P«ir 


MINI  12  VDC  SOLENOID 


I2vdc,  54  ohm  miniature  solenoid. 

Coil  mounted  on  U  bracket. 

Bracket  size:  0.36"  x  0.43p 

x  0.81"  long.   1.65" 

long  plunger 

extends  from 

both  sides  of 

coif.  Spring  return. 

Can  be  used  for  both 

push  and  pull  action. 


10  for  $10.00 


CAT  #  SQL-23 


COMMUNICATION 
HEADSET  w  ANTENNA 


Headband  with  eJectret  microphonen 
dynamic  earphone  and  antenna. 
Mouthpiece  position  and  headband 
are  adjustable.  Cable  is  3'  long  with 
6  wire  termination  These  are  new 
units  that  appear  to  have  been 
removed  from  walkie-talkie  radios. 
CAT#  PHN-8 


$5 


QO 

each 


10  for  $45.00 


ORDER  TOLL  FREE 

1-800-826-5432 

CHARGE  ORDERS  to  Visa,  Mastercard, 
American  Express  or  Discover 


TEHWS  NO  MINIMUM  ORDER    Shipping  and  handling  tor  the 
+8  continental  U  SA  S5  GO  per  order  A*  ottWfS  rfKftrfing  AK. 
HI.  Pft  of  Canada  must  pay  fcH  sniping    At)  ontefs  defrvered  m 
CALIFORNIA  must  ^ndude  local  male  sales  tax    Quanimes 

Limned    NO  COD.  Prices  subject 
/%A|         WRITE  lo  charge  wiihoul  notice 

FAX  or  E-MAIL 


MAIL  ORDERS  TO; 

ALL  ELECTRONICS 

CORPORATION 

RO.  Box  567 

Van  Nuys.  CA  91408 


for  our 

64  Page 
CATALOG 

Outside  the  U.S.*- 
send  12.00  postage 


FAX  [818)781-2653 

E-Mail  allcorp@allcorp.com 
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THE  MAGIC  BAND  -  SIX  METERS.  The  best  of  both  HF  and  VHP  Enjoy 
great  DX  during  band  openings  and  full  repeater  operation  at  other  times. 

BUILT  TO  MIL-STD-81 0  2  YEAR  WARRANTY 


II 


A7!  w  N  to.  -■  A.X-W* 


SPECIFICATIONS 

PCS-750QH 

AZ-61 

Frequencies: 

m 

4r>54MH2 

46-54  MHz 

TX 

50-WMHz 

50-54  MHz           < 

Power; 

50/5  Watts 

5/0.5  Watts           l 

Sensilivfty: 

<0/l9pV 

<0.16|iV 

tor  12  d3  SFKAD 

foM2dBSINA0 

Memories: 

20 

-: 

Tones: 

38 

38 

Keypad; 

Backlit  DTMF 

Prag.andOTMF 

DC  Power: 

t!3.6  m  @ 

+12vDC@ 

9  amps  (M 

operates  oat 
4to*T6vOC 

Size: 

2"Hx5.5"Wx7.25,u 

M5"Hx2.B™W)r1.3T) 

TO  PLACE  ORDERS 
CALL  1-800-643-7655 


*rd 


v^ 


PCS-75Q0H  MOBILE 


AZ-61  HANDHELD 


*]AZDEN' 


147  New  Hyde  Park  Rd,  Franklin  Sq„  NY 11010 
(516)32&-7501  FAX  (516)  32&-750G 
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Whv  the  new  ULTIMETER®  2000  is 

The  world's  best 
home  weather  station 

The  ULTIMETER  2000  tracks  more  than  100  values  to 
help  you  alert  others  to  dangerous  weather  extremes  and 
protect  your  own  equipment. 

Features  superbly  accurate:  •  barometric  pressure  •  3-hr;  pressure 

change  *  indoor/outdoor  humidity*  *  dew  point* 
•  wind  speed/direction  •  indoor  and  outdoor 
temperature  *  wind  chill  temperature  ■  rainfall*. 
Instant  access  to:  •  currcm  values  *  today's 
highs  and  lows  ■  yesterday's  highs  and  lows  * 
long  term  highs  and  lows  *  time/date  for  all 
highs/lows  •  rain  totals*  for  today,  yesterday  and 
long  ierm  *  alarms,  and  much  more.  Over  100 
weather  monitoring  values  in  alt! 

Versatile  4  mode  serial  port  makes  it  easy  to 
record  data  automatically  or  monitor  values  remotely 
by  phone,  modem  or  radio  link. 

Patented  design  makes  this  complete 
weather  monitoring  system  easy  to  install  and 
simple  to  use.  Informative,  educational,  and  fun. 
The  ULTIMETER  2000  is  a  great  value,  too- 
only  $379  plus  shipping,  (*Opiionai  sensors  add'L) 
Other  models  starting  at  SI 79. 

1-800-USA-PEET 

or  908-531-4615  FAX  908-517-0669 

FEET  BROS.  COMPANY 

1308-6017  Doris  Ave.,  Ocean  NJ  07712 

Our  20ih  Year  O  1 995  Pfeei  &  PC*  Co. 


The  world's  best  for 
Ham  Radio  Operators 

This  ultra-re  liable  Weather  Station  is 
your  first  alert  to  changfeig  local  weather 
conditions,  gives  you  up-to-the-second 
data  to  transmit  via  A-RR.S.  or  on  SKY- 
WARS  and  A-RJ1S.  networks. 


Tells  you  when  high  wiruk  threaten  so 
you  can  crank  down  your  tower  and 
safeguard  other  equipment.  Show  s 
speed  and  direction  simultaneously,  A 
patented  low -impedance  wind  sensor 
resists  RFI  and  improves  reliability. 
40  ft, cable  can  be  extended  to  over 
1000  feet  with  full  accuracy. 
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Tesla: 


Bust  The  Smithsonian 


Number  24  on  your  Feedback  card 


John  W.  Wagner,W8AHB 

3890  Tubbs  Road 

Ann  Arbor  Ml  48103-9437 


n  ihe  spring  of  1983  I  was  browsing 
through   the  Allegheny   College   li 

brary  and  found  a  hook  tilled  Prodigal 

Genius,  The  Life  of  Nikola  Tesla  by  John  J. 
O'Neill  {1944}.  I  had  known  about  Tesla 
and  his  famous  coil  from  my  high  school 
days  40  years  earlier,  but  this  was  my  first 
opportunity  to  learn  more  about  the  man 
whose  coil  made  fascinating  sparks.  Re- 
grettably, his  coil  was  the  sorrowful  extent 
of  my  knowledge  of  Tesla,  and  likely  it  is 
as  much  as  most  people  know;  if  indeed 
they        recognize  his  name  at  all. 

The  first  two  pages  of  O'Neill's  biogra- 
phy are  powerful.  After  more  than  1 2  years 
I  can't  forget  his  words.  In  short,  I  deem  it 
a  book  of  epic  proportion.  When  1  looked 
at  the  inside  of  the  back  cover,  I  was 
amazed  to  find  that  the  hook  had  been 
taken  out  only  eight  times  in  the  past  38 
years.  How  could  this  be?  Was  I  overesti- 
mating the  importance  of  its  message?  I 
didn't  think  so,  and  I  still  don't. 

The  same  can  be  said  for  the  next  Tesla 
biography  I  discovered,  Tesla,  Man  Out  of 
Time  by  Margaret  Cheney  ( 1981 ),  it  has  a 
powerful  introduction  by  Leland  Ander- 
son, our  country's  foremost  authority  on 
Tesla.  It  is  by  far  the  most  completely 
documented  book  available  loday  on 
Tesla. 

Class  Hero 

1  had  been  teaching  English  Composi- 
tion and  my  first  thought  was,  "How  inter- 
esting it  might  be  for  my  students  to  learn 
the  story  of  Tcsla's  life — it  just  might  help 
me  breathe  some  fire  into  their  writing/1 
The  more  I  read,  the  more  I  was  able  to 
impart  to  my  students,  and  the  more  they 
became  inflamed  with  enthusiasm — not 
only  for  writing  but  for  a  desire  to  wave 
Teslas  banner.  U  seemed  we  had  ifiscov- 
cred  a  secret,  if  not  an  outright  tlawr  in  his- 
tory. Why  was  it  that  so  few  people  had 
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ever  heard  of  Tesla?  We  decided  to  write 
letter  stories  to  people  and  tell  them  about 
our  discovery. 

At  first,  and  without  realizing  it  Tesla 
had  become  our  class  hem,  and  my  stu- 
dents now  became  excited  about  writing. 
We  developed  a  mission — to  tell  as  many 
people  as  possible  about  Tesla,  I  was  revel- 
ing at  the  writing  successes  in  my  classes* 
so  I  continued  this  activity  with 
succeeding  classes  for  several  years. 

One  school  year,  1986-87,  was  particu- 
larly exciting.  Someone  brought  to  our  at- 
tention an  interesting  situation  that  existed 
in  Madison,  Wisconsin.  We  learned  that 
several  vears  earlier  someone  had  named 
streets  after  famous  scientists,  including 
Tesla  and  Marconi.  The  city  fathers 
spelled  "MARCONF  correctly,  but  some- 
how they  had  misspelled  Tesla's  name  as 
"TELSA"  on  their  street  sign.  We  also 
learned  that  a  University  of  Wisconsin 
professor  and  chairman  of  the  History  De- 
partment had  petitioned  Madison  officials  to 
comet  the  spelling  of  Tesla *s  name,  but  his 
pleas  to  City  Council  were  rejected  repeat- 
edly until  he  finally  abandoned  his  crusade. 


This  was  exactly  the  sort  of  challenge 
my  students  wanted  and  needed  We  bom- 
barded Madison  with  letters  to  City  Coun- 
cil the  newspaper,  residents  on  "TELSA" 
Street  the  mayor,  and  even  the  mayor's 
wife,  chiding  them  to  correct  Tesla's  mis- 
spelled name.  We  argued,  "After  all,  Tesla 
was  an  honored  American  citizen  who 
gave  much  to  the  world;"  and,  "How 
would  thev  like  to  see  Washington's  name 

WF  I— 

spelled  incorrectly  on  street  signs?*  The 

dispute  raged  for  months  and  our  story 
made  the  front  page  of  the  Wisconsin  State 
Journal.  One  council  member  was  par- 
ticularly distraught  over  the  issue,  He 
called  tine  day  and  begged  in  so  many 
words  that  we  %*get  off  their  backs/1  We  re- 
fused to  relent  because  we  knew  we  had 
truth  on  our  side.  Five  months  later  we  re- 
ceived a  letter  from  the  City  Clerk  advis- 
ing us  they  had  corrected  the  street  signs. 
This  was  confirmed  later  by  a  photograph 
one  of  my  students  took  while  traveling 
there. 

One  Saturday  morning  two  years  later 
my  doorbell  rang.  It  was  a  former  student 
and  her  father.  She  told  me  that  for  the  past 
three  years  she  had  not  forgotten  our  Tesla 
story.  It  had  made  such  an  impression  on 
her  that  she  had  persuaded  her  father,  an 
accomplished  sculptor,  to  render  a  Tesla 
bust  for  our  class,,,  that  is,  if  this  was 
something  I  really  wanted.  It  took  about  a 
microsecond  for  me  to  agree  to  their  gen- 
erous offer.  They  explained  that  I  would 
have  to  pay  for  the  materials,  but  there 
would  be  no  charge  lor  the  work,  I  was  ec- 
static and  many  thoughts  ran  through  my 
head.  We  could  put  the  bust  in  our  classroom, 
or  perhaps  donate  it  to  some  museum, 

Wrhcn  the  clay  model  took  better  shape 
and  I  could  see  how  magnificent  it  really 
was,  the  sculptor  asked  what  preference  I 
had  for  the  final  cast  We  decided  on 
bronze.  We  also  decided  on  a  granite  base 
and  a  bronze  plaque  telling  of  Tesla's 


OUR  25TH  ANNIVERSARY  SHOW  ! 


GREATER  BALTIMORE 
HAMBOREE  AND 

CDmPLJTERFEST 

HOST  TO  THE 

ARRL  MD  STATE  CONVENTION 


MARCH  30  &  31,1996 

Timonium  Fair  Grounds 
Timonlum,  Maryland 


ONE  OF  THE  LARGEST  SHOWS 

IN  THE  ENTIRE  COUNTRY 
Over  19,000  Attended  Last  Year! 


ARRL  Forums  &  Programs   •  Banquet 
10  Acres  of  Indoor  and  Outdoor  Sales 

3  Buildings  •  1,100  Indoor  Spaces 
Indoor  Fleamarket  •  Outdoor  Tailgate 
Indoor  Tailgate  •  FCC  Exams 
Special  Event  Station  Sponsored  by  (COM 

Discount  2  day  admission  by  advance  sale  only,  CALL! 

Call:     410-HAM-FEST  Write:  G.B.H.&  C. 

Or:  1-800-HAM-FEST  Post  Office  Box  95 

Anytime,  for  Voice  or  FAX  Info       Timonium,  MD  21 094 

Sponsored  by:  The  Baltimore  Amateur  Radio  Club,  Inc. 


REPEATER  CONTROLLER 
With  AUTOPATCH  $139.95 


DTMF  Controlled  Autopatch  and  4  control  outputs.  Switch 
selectable  CWHX  VOX  or  COR  receiver  control.  Assembled 
tested  board.  LED's  for  Power,  TX,  RX,  Phone.  Intel  8748 
microcontroller.  Board  size  3.8  X  63  inches.  You  add  receiver, 
transmitter,  power  supply  (12v),  phone  line,  and  antenna 
system.  Circuit  board  is  top  quality,  double  sided,  plated 
through  holes,  solder  mask  on  both  sides  and  parts  legend. 
Shipping  S4  for  UPS  GROUND  or  $6  tor  UPS  BLUE,  COD 
add  $4,  For  more  information  call  or  write  to; 

John  Bell  (702)  267-2704 

1381  Saratoga  St.  Minden,  NV  89423 
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PS-4O0X 


Model 

Input  Voltage 


Output  Voltage 


Output 
Current 


MAX. 

Rati  n  g 


Votlage  Fluctuation 


Ripple  Vortage 


Protection  Circuit 


Dimensions  who,  mm> 


Net  Weight 


Power  Consumption 


PS-400X 


RS-300 


PS-50TM 


AC  230  or  I I7VAC  on  ODR,  ±5% 


1 -1 5 VDC  variable 


40A 


32A 


30A 


24A 


Less  than  1% 


13.8V  fix. 


J  -£,f\ 


4.2A 


Less  than  2*3 


Less  than  3mV  (with  rated  output) 


when  42A 


216x110x280  172x150x240 


&5kG 


690W  max 


when  32A 


8.9kCi 


fJOOWmax, 


when  5. 2  A 


135x87x200 


2.5kG 


120Wmax. 


CN-400  Series 


Model 


Freq. 


Power    Forward 
Range    Reflected 
Tolerance 


SWR  Detection 
Sensitivity 


Dimensions/weight 


CN-410M 


3.5-1 50MHz 


CN-460M    CN-465M 


140-450MHZ 


15W/150W 


5W/50W 


15  W/75  W 


5W/25W 


Better  than  ±  15% 


3  Wmin 


7 !  W  x  78H  x  100D  mm/300g 


CN-101  Series 


Model 


Freq. 
Power  Range 


Power  Rating 


Tolerance 


SWR  Detection 
Sensitivity 


CN-1 01 L 


CN-103L 


1.8-  150MHz 


140 -525MHz 


15/1 50/1. 5kW 


20/200W 


1.5kW(L8-60MHz) 
lkW  (144MHz> 


200W 
(140-525MHz) 


±10%  (of  full  scale) 


4Wmin 


DAIWA 


Rugged,  Reliable 

for 


Contact  Your 

Favorite  Dealer 

Today! 


Electronic  Distributors 
325  Mill  Street 
Vienna,  V A.  22180 
Phone:  ~ 

703  938  8105 

FAX 

703  938  4525 
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eminence  in  die  field  of  electrical  science,  | 
I  worked  for  weeks  at  my  computer  key- 
board composing  various  inscriptions  for 
the  plaque  and  consulting  Margaret 
Cheney  and  Lei  and  Anderson  for 
guidance.  Finally.  I  decided  to  use  the 
following  inscription; 

NIKOLA  TESLA 
1856-1943 
HIS  NAME  MARKS  AN  EPOCH 
IN  A  SINGLE  BURST  OF 
INVENTION  HE  CREATED  THE 
POLYPHASE  ALTERNATING  CUR^ 
RENT  SYSTEM  OF  MOTORS  AND 
GENERATORS  THAT  POWERS  OUR 

WORLD.  HE  GAVE  US  EVERY 
ESSENTIAL  OF  RADIO.  AND  LAID 
THE  FOUNDATION  FOR  MUCH  OF 

TODAY'S  TECHNOLOGY 
There  will  probably  be  several  readers 
who  might  wish  that  I  had  said  something 
else  on  this  plaque.  Nevertheless,  these 
were  Tesla's  greatest  achievements* 

Placing  the  Bust 

My  youngest  son  told  me  about  a  band 
in  California  named  TESLA  that  might  be 
interested  in  contributing  to  our  campaign. 
I  wrote  to  them.  In  a  few  weeks  their 
drummer  and  a  guitar  player  responded 
personally  with  a  check  for  $1,800.  In  ad- 
dition, we  wrote  to  dozens  of  CEOs  of 
power  companies  and  large  corporations. 
Many  responded  with  checks  of  $50  to 
$100,  It  seemed  we  were  making  real 
progress  because  many  people  in  high  po- 
sitions were  sympathetic  to  our  message. 

As  we  struggled  deciding  where  to  place 
our  bust,  someone  suggested  the  Henry 
Ford  Museum  in  Dearborn,  They  have  an 
entire  section  of  their  museum  devoted  to 
the  history  of  electrical  science.  We  be- 
lieved they  would  welcome  with  open 
arms  a  bust  of  this  caliber  for  their  displa\ 

When  I  drove  to  Dearborn  to  confer 
with  their  head  curator,  1  showed  him  a 
large  futl-color  photograph  of  our  bust  and 
told  him  our  story  about  how  it  came  into 
being.  Then,  on  behalf  of  my  students,  1 
offered  the  bust  fully  expecting  that  he 
would  accept  it.  After  all,  the  bust  was 
magnificent  and  had  an  appraised  value  of 
$6,000.  I  was  struck  dumb  when  he  re- 
fused our  offer.  It  was  simply  beyond  my 
comprehension  that  such  a  prestigious  mu- 
seum would  refuse  to  accept  and  display 
the  bust  of  America's  greatest  inventor  in 
electrical  science.  As  I  left  the  building, 
admittedly  dazed,  I  noticed  a  huge  model 
of  the   Statue  of  Liberty   featuring   an 
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Edison  display.  The  theme  was  a  celebra- 
tion of  Edison  for  making  possible  the 
electrical  energy  needed  to  illuminate  our 
national  monument.  It  was  apparent  AC 
power  was  celebrated  rather  ihan  Edison's 
incandescent  lamp. 

As  I  walked  out  the  door  1  looked  back, 
and  there  above  the  entrvwav  I  saw  an  in- 
scription  I  had  apparently  missed  when  I 
first  entered.  It  rcadt  4The  Edison  Insti- 
tute." Now  everything  suddenly  fit  into 
place.  Edison  and  Ford  were  close  friends, 
and  it  was  reasonable  to  expect  the  Fond 
company  would  continue  to  celebrate 
Edison's  name.  I  thought,  "There  must 
certainly  be  other  museums  that  would  not 
have  this  kind  of  bias,*'  so  I  visited  the  Chi- 
cago Museum  of  Science  and  Industry,  I 
concluded  it  was  nothing  more  than  a  ha- 
ven for  commercial  displays — certainly 
nothing  to  compare  with*  say,  the  Toronto 
Science  Museum.  Canada  was  out  of  the 
question  though  because  we  wanted  to 
keep  the  bust  in  this  country. 

Finally  someone  suggested  we  go  to  the 
top — to  the  most  august  institution  of  them 
all,  the  Smithsonian.  It  is  the  one  place  in 

"It  was  simply  beyond  my 
comprehension  that  such  a 
prestigious  museum  would 
refuse  to  accept  and  display 
the  bust  of  America  *s  greatest 
inventor  in  electrical  science." 

our  country  where  only  the  greatest  have 
their  places  in  history  preserved 
forever,„men  such  as  George  Washington, 
Thomas  Jefferson  and  Joseph  Henry.  Cer- 
tainly their  officials  would  understand  and 
appreciate  Tbsla's  stature. 

I  reasoned  they  probably  had  already 
recognized  Tesla's  accomplishments  and 
might  have  a  bust,  so  1  decided  to  travel  to 
Washington  in  1988  to  visit  the 
Smithsonian's  National  Museum  of 
American  History.  1  had  visions  of  seeing 
nothing  but  the  grandest  of  sculptures  and 
extensive  displays.  Upon  arriving  I  discov- 
ered that  the  electrical  section  was  closed 
for  renovation.  When  I  explained  to  offi- 
cials my  purpose  of  coming  to  Washing- 
ton, I  was  treated  to  a  personal  tour  of  their 
archives  by  none  other  than  the  curator's 
assistant.  He  gave  me  a  book  describing 
their  displays,  but  I  was  also  able  to  see  a 
part  of  the  museum  that  was  not  open  to 
the  public.  There  were  numerous  busts, 
but  none  were  so  great  as  to  make  our  bust 


seem  inferior.  Therefore.  I  saw  no  reason 
why  the  museum  could  possibly  refuse  it.  I 
returned  to  Ann  Arbor  with  the  book  under 
my  arm  and  feeling  as  if  my  trip  had  been 
a  success.  All  that  remained  was  to  make 
our  formal  offer  and  our  project  would  be 
finished. 

When  the  bust  was  finished  one  of  my 
students  volunteered  to  write  to  the  mu- 
seum. In  a  few  days  we  received  a  reply 
from  Dr.  Bernard  S.  Finn,  curator  of  the 
Division  of  Electricity  and  Modern  Phys- 
ics. He  did  not  want  the  bust!  My  students 
were  devastated,  and  again  I  was  struck 
dumb.  He  explained  they  'almost  never 
collect  busts  in  their  Division,1  Later,  a 
friend  who  had  visited  the  museum  and 
taken  photographs  sent  me  one  revealing 
that  Dr.  Finn  was  displaving  Edison's  bust 
next  to  Tesla's  first  AC  motor/generator. 
Tesla's  U.S.  patent  number  appeared  on 
the  motor/generator,  but  the  display  was 
arranged  in  such  a  way  as  to  give  credit  to 
Edison.  Needless  to  say,  I  was  astonished. 

Further  investigation  revealed  we  were 
not  the  first  group  pressuring  Dr,  Finn  to 
recognize  Tesla.  Several  years  earlier  a 
congressman  had  chided  Finn  to  create  a 
Tesla  display.  The  display  prepared  by  Dr. 
Finn  consisted  of  a  small  glass  showcase 
housing  a  few  insignificant  personal  arti- 
facts. The  showcase  was  placed  in  a  dark- 
ened hallway  next  to  the  mens  room, 
while  the  main  gallery  was  devoted  to  an 
elaborate  Edison  display. 

By  this  time  I  had  thoroughly  read  Dr, 
Finn's  book,  Lighting  a  Revolution  given 
to  me  by  Finn's  assistant  w  hen  I  visited  the 
museum.  My  first  73  Amateur  Radio  To- 
day article  (December  1995)  describes 
Finn's  section  titled,  "The  Beginning  of 
the  Electrical  Age  "  naming  43  contribu- 
tors to  the  science  of  electricity.  Tesla's 
name  was  omitted!  This  was  particularly 
disturbing  because,  in  describing  the 
Niagara  Falls  Power  Project,  Dr.  Finn  al- 
luded to  Edison's  genius  that  made  the 
Niagara  project  possible:  "When  the 
Niagara  Falls  power  station  began  operat- 
ing in  1895,  it  signaled  the  final  major  act 
in  the  revolutionary  drama  that  began  in 

Mcnlo  Park  in  the  fall  of  1879."  In  other 
words,  in  1879  Edison  invented  DC  elec- 
tricity! Then,  in  1895,  he  invented  AC  and 

harnessed  Niagara  Falls!  The  historical 
truth  of  this  episode  is  that  Edison  fought 
the  rise  of  AC  and  played  no  role  whatever 

in  the  Niagara  Falls  power  project.  An  ac- 
knowledgment on  the  inside  of  the  book 

revealed    that    its    funding    was    made 


Flll^H'IH         po  Sox  2748 

ElECTRONICS  Cugene,  Oregon  97402 


,IM 


[ 


TxID-l 

Transmitter  FiNqERPmiNTJNq  SysTEM 

TxID7"  Software  and  IBM/Compatible  circuit  card. 

Now  ShippiiNiq  Versjon  2  SoItware 

wfrh  AUTOMATIC  MATch  AINCl  COMpARE! 

TxID    TxPorter 

EXTFRNAf  AdApTER  foR  Mobile  OpFRATIGN. 

Connects  tIhe  TxID  to  youR  Laptop  Computer! 

Call  or  write  for  more  information.  Or  contact 
ue  via  the  Internet  for  a  complete  catalog. 

motroiiJiifo@errienaW.com 

TXID-I  H^EffPRJMiM,  SV^1£M  WU  SoPlUARL      $699.00  PIUS 

TxPorter™  Mobiu  Oper^on  a^mer      5249.00  s/h 

Info;  (541)  687-2118  Fax:  (541)  687-2492 


CIRCLE  248  ON  READER  SERVICE  CARD 


TRANSMITTER  LOCATION 


Direction  Finding  System 
Tracks  Down 

•  Stuck  Microphones 

•  Cable  TV  Leaks 

•  Jammed  Repeaters  & 
Cell  Sites 


Models  available  with 
computer  interlace, 
synthesized  speech, 
for  fixed  or  mobile 
use,  covering  50  MHz 
to  1  GHz.  Call  or  fax 
for  details 


fiCKirre 


— Notice — 

3  mins  to  Active  Satellite 


Hi£fcf»  3?*c*  Tatesssp* 


— Contact— - 

New  Contact  Brg  52  dgrs 


35-31  N  62  44  W 
Locator  FM8SPV 
A2M  292  dgrs 
Orbit  #2137 
11:49:06  UTC 


K 


LOS- 

Report  Signature  Loss 
of  Active  Satellite 


"Windows  95"  Ready  | 


*  Multi-Tasking  Real  Time  Satellite  Tracking  ■ 

•  Five  Global  Projections  with  Zoom  In/Out  Capability  - 

•  Interactive  Voice/Sound  Tracking  ■ 

•  Kansas  City  Tracker  Rotor  Interface  Support  ■ 

■  Professional  Logbook/Callbook  Manager  • 

1-800-350-3871 

Log  Sat  Software  Corporation 

TeL  (407)  275-0780  Fax  (407)  27S-2416 

42S  S.  Chickasaw  Tr..  Ste,  103  -  Orlando,  FL  32825  USA 


TfBck  Hundreds  Of  Satellites,  In  Dozens  Of  Windows  m 

L0GSAT  PROFESSIONAL  V.5.1 


*  $3  JO  s/h  -  $6.00  Int. 


for  Windows 


IT  MAY  BE  YOUR  HOBBY, 
BUT  ITS  OUR  BUSINESS! 


•WT51 $1,050 

•  LM  354HD $1,900 

•  LM470 $3,658 

Designed  to  UBC  1991  -  70mph 


K 


<J 


call  on  mm 

FOR  A  FREE 
CAlALQGUEl 


j 


VISA 


r     ■ 


V 

MasterCard 

: 


TOWER  CORPORATION 

71 82  Rasmussen  Ave.  *  Visalia,  CA  93291 
Where  engineering  and  quality  come  first! 


- 


L 


"E- 


>i 


-i: 


m 


TO  ORDER  CALL 

800-328-2393 


TECH  SUPPORT 

209-651-7859 


FAX 

209-651-5157 


CIRCLE  13  ON  READER  SERVICE  CARD 


CIRCLE  21  ON  READER  SERVICE  CARD 


73  Amateur  Radio  Today  •  January  1 996  27 


possible  by  ihc  Thomas  Alva  Edison 
Foundation,  I  wondered  if  Dr.  Finn's  de- 
piction of  electrical  history'  was  highly  bi- 
ased toward  Edison  because  funding  tor 
the  book  came  from  the  Edison 
Foundation? 

In  Science.Vol  245.  July  -  SepL  1989. 
p.768*  a  book  review  titled  'The  Real 
Edison,  The  Making  of  an  Inventor,"  by 
Reese  V,  Jenkins  el  aL  Eds.  Johns 
Hopkins  University  Press,  Baltimore, 
1 989.  carries  a  most  revealing  observation: 
"This  volume  renders  untenable  the  popu- 
lar view  of  Edison  as  a  Mcrlinesque  figure 
who  wrestles  with  mvsterioas  forces  and 
single-handedly  conjures  up  stunning 
inventions" 

My  daughter  teaches  physics  and  chem- 
istry at  a  nearby  university.  I  asked  her  to 
involve  her  physics  students  in  my  cam- 
paign. They  wrote  numerous  letters  lo  the 
secretary  of  the  Smithsonian  besieging 
him  to  accept  our  bust.  All  responses  were 
negative  because  the  Secretary  was  deter* 
mined  to  back  Finns  personal  bias  toward 
Edison,  amounting  to  the  virtual  exclusion 
of  Tesla. 

One  of  my  students  suggested  we  make 
promotional  T-shirts  and  sweatshirts  to 
sell.  We  decided  to  put  a  picture  of  our  bust 
on  the  from.  My  wife,  who  is  usually  not 
vocal  suggested  we  use  the  caption. 
"BUST  THE  SMITHSONIAN."  We  en- 
gaged an  artist  to  create  a  seven-color  like- 
ness of  TesSa  including  several  symbolic 
figures  representing  highlights  in  his  life 
for  the  back  of  the  shirts.  The  artwork  and 
silk-screening  would  be  complex  and  we 
could  find  only  one  firm  in  Ann  Arbor  able 
to  do  the  work.  The  end  product  was  mag- 
nificent! We  sold  hundreds  of  shirts  in 
nearly  every  state,  the  proceeds  going  into 
a  charitable  account  for  two  additional 
busts  soon  lo  be  cast. 

My  next  move  was  to  write  to  U.S. 
Senator  Carl  Levin  from  Michigan,  asking 
if  he  could  exercise  some  of  his  political 
clout  on  the  Smithsonian.  Several  letters 
were  exchanged,  but  they  had  no  apparent 
effect.  Then,  in  one  final  effort.  Senator 
Levin,  on  July  10,  1990,  stood  on  the  floor 
of  the  U.S.  Senate  and  delivered  a  scorch- 
ing account  of  the  Smithsonian's  historical 
debacle  regarding  Tesla  (Congressional 

Recont  Vol.  136,  No,  86):  "..JSffltola  Tesla 

has  not  been  granted  his  proper  place  in 

history.  In  the  Smithsonian  Institution,  for 
example,  Mr.  Edison's  inventions  are  justi- 
fiably well  represented.  However,  al- 
though the  museum  has  included  Mr 
Tesla's  alternating  current  generators  in 
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their  exhibit  no  mention  is  made  of  Mr. 
Tesla.  In  fact,  the  generator  is  included  as 
part  of  the  Edison  exhibit." 

At  this  time  several  Michigan  newspa- 
per articles  telling  our  story  appeared  in 
Detroit  and  locally.  Later,  an  Associated 
Press  writer  put  the  story  in  newspapers 
throughout  the  country.  I  even  received 
one  report  the  article  was  seen  in  a  Hong 
Kong  newspaper  All  this  publicity  had  no 
effect  on  Smithsonian  policy.  However, 
the  secretary  finally  promised  to  have  Dr. 
Finn  create  a  significant  Tesla  display  in 
1993,  Their  plan  was  to  commemorate  the 
hundredth  anniversary  of  the  Columbian 
Exposition  in  Chicago.  This  was  the  first 
World's  Fain  brilliant  I  v  lit  bv  electricity — 
the  same  AC  that  powers  the  world  today, 
made  practical  by  Tesla's  genius. 

"If  on  the  other  hand,  a  club 
or  perhaps  some  students  read 
this  story  and  want  to  become 
involved,  either  by  radio  or  on 
the  Internet,  they  could  make 
their  feelings  known. 


9f 


I  sensed  that  the  secretary  was  only  buy- 
ing time  and  that  some  excuse  would  be 
found  not  to  give  Tesla  his  due.  It  was  not 
long  before  my  apprehension  became  real- 
ity. Dr.  Finn  was  relying  on  obtaining  a 
few  Tesla  artifacts  held  in  a  Yugoslavian 
museum.  Soon  thereafter  the  war  in  Yugo- 
slavia erupted.  Now  Dr.  Finn  uses  the  war 
as  an  excuse  not  to  create  a  Tesla  display. 
The  Yugoslavian  museum  items  he  deems 
so  important  for  his  proposed  display  are 
only  insignificant  aruracts„.a  suit  of  cloth- 
ing, a  cane,  a  pair  of  shoes,  a  suitcase,  etc. 
Obviously,  the  public  would  not  relate 
these  items  lo  Tesla's  greatest  contribu- 
tions— his  rotating  magnetic  field  prin- 
ciple and  his  basic  four-tuned  circuit 
forming  the  necessary  element  of  radio. 
Dr.  Finn's  plan  is  to  explain  Tesla  as  an  ec- 
centric loner  who  remained  outside  the 
arena  of  mainstream  academe  and  indus- 
try. Would  not  science  history  he  better 
served  if  he  highlighted  and  paid  tribute  to 
Tcsla's  greatest  contributions?  These  fun- 
damental discoveries  serve  as  the  founda- 
tion tor  our  two  most  important 
industries — power  and  communication. 

It  was  Hans  Christian  Oersted  discover- 
ing elcctmmagnetism  in  1820,  followed 
by  Michael  Faraday  making  the  first  elec- 
tromagnetic generator  in  1831,  that  really 
opened  the  age  of  electric  powen  Tesla's 


rotating  magnetic  field  principle  indeed 
''signaled  the  final  major  act  in  the  revolu- 
tionary drama"...  but  that  drama  began 
with  Oersted  and  Faraday,  not  with  Edison 
at  Menlo  Park ! 

How  to  Protest 

The  Smithsonian  was  criticized  severely 

recently  and  rightly  so,  by  veterans  groups 
and  others  for  their  wrongful  depiction  of 
history  regarding  the  bombing  of 
Hiroshima  and  Nagasaki.  The  outcry  was 
so  loud  that  Smithsonian  officials  had  to 
modify  their  Enola  Gay  display.  1  see  little 
difference  in  the  historical  bias  the 
Smithsonian  shows  against  Tesla  and  the 
nonsensical  bias  they  preferred  regarding 
the  Hiroshima  and  Nagasaki  bombing.  Of 
course  the  main  difference  in  diese  dis- 
putes is  that  Tesla  does  not  have  large  seg- 
ments of  the  general  public  complaining  to 

Smithsonian  officials. 

When  Wayne  Green  asked  me  to  write  a 
second  article  for  73  Amateur  Radio  To- 
day. I  wondered  who  in  the  amateur  com- 

w 

niunity  really  cares  anything  about  Tesla 
or  the  Smithsonian's  depiction  of  electrical 
history.  I  also  wondered  what  I  might  ex- 
pect to  accomplish  by  writing  a  second  ar- 
ticle. The  logical  answer  to  that  question 
is,  "probably  nothing/'  because  amateurs 
comprise  a  small  group.  ..certainly  not 
even  close  to  the  size  of  a  national  veterans 
group.  Therefore,  I  cannot  expect  a  large 
outcry  of  protest  to  the  Smithsonian.  If,  on 
the  other  hand,  a  club  or  perhaps  some  stu- 
dents read  this  story  and  want  to  become 
involved,  either  by  radio  or  on  the  Internet, 
they  could  make  their  feelings  known. 

Unfortunately*  the  Smithsonian  is  a  po- 
litical  organization,  much  the  same  as 
many  other  groups  in  Washington — they 
blow  in  the  direction  of  the  wind.  I  believe 
the  wind  has  been  blowing  for  too  long  in 
Edison's  direction,  particularly  in  regard  to 
his  entrepreneurial  experiment  with  DC 
power.  1  want  to  see  credit  given  where 
credit  is  due... to  Tesla  for  his  polyphase 
AC  system—the  system  that  works. 

The  History  of  Technology  faction  that 

has  emerged  in  recent  years  has  subverted 
our  national  museum  and  converted  it  into 
an  advertising  medium  promoting  specific 
industries  that  support  them  financially. 
Also,  the  group  that  has  assumed  power  at 
the  Smithsonian  is  methodically  disman- 
tling and  converting  our  national  museum 
into  an  instrument  for  social  change.  What 
was  once  a  tribute  to  America  is  gradually 

Continued  on  page  30 
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►  what  effect  soil  pH  may 
have  on  grounding? 

►  entrance  panels  are  a  last 
defense  against  lightning? 

►  the  facts  &  fallacies  of 
oscilloscope  sampling  rates? 
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Tesla: 

Continued  from  page  28 

being  transformed  into  an  assault  on 
American  history.  I  strongly  suspect 
these  issues  were  not  even  imagined  by 
Mr.  James  Smithson,  a  genteel  and  eru- 
dite Englishman,  when  he  bequeathed 
his  estate  to  the  government  of  the 
United  States  to  establish  the 
Smithsonian  "for  the  increase  and  diffu- 
sion of  knowledge/*  Smithson  was  a 


scientist  and  man  of  letters,  not  a  social 
activist.  He  undoubtedly  envisioned  a 
museum  that  celebrated  creativity  rather 
than  entrepreneurship,  and  tasteful  dis- 
plays depicting  an  accurate  account  of 
our  society's  accomplishments  rather 
than  focusing  on  its  problems. 

One  way  of  changing  the  direction 
that  the  Smithsonian  has  been  heading  is 
by  voicing  strong  opposition  to  its  head: 
Mr   Ira  Michael   Heyman,   Secretary, 


Smithsonian        Institution,Washington, 
D.C. 20560 

Much  of  the  change  in  focus  at  the 
Smithsonian  started  with  its  former 
headt  Secretary  Robert  McCormick 
Adams  who  retired  in  1 994.  It  appears 
that  Secretary  Hey  man  intends  to  con- 
tinue the  course  started  by  Mr.  Adams.  If 
any  readers  feel  obliged  to  write  to  Sec- 
retary Heyman,  I  would  be  pleased  to 
receive  a  copy  of  your  letter. 


Number  30  on  your  Feedback  carxt 


Telephone  Flasher 

Don  *t  miss  any  more  phone  calls. 


Chet  Garrison  W6ZZB 

3544  E.  Dayton  Avenue 

Fresno  CA  93726 


So,  you're  at  your  rig  with  the  ear 
phones  on  and  working  some 
good  DX  when  the  telephone 
rings.  You  don't  hear  it  and  it  is  your 
wife  at  the  beauty  parlor  and  she  needs  a 
ride  home.  Boy!  Are  you  in  trouble! 

It  you  had  built  the  circuit  In  this  ar- 
ticle, it  could  have  saved  you  from  the 
dog  house.  This  circuit,  when  connected 
to  AC  and  the  telephone  line,  will  flash  a 
light  every  lime  the  phone  rings.  Of 


Fig,  I.  The  foil  side  of  the  board, 


course  you  must  have  a  phone  outlet  in 
your  shack.  Doesn't  everyone? 

The  circuit  is  dirt  simple  and  can 
be  hard-wired  or  you  can  use  the  PC 
board  accompanying  this  article,  All 
the  parts  can  be  mounted  on  a  2" 
square  circuit  board  and  will  fit  into 
a  "wall  transformer"  case  from 
which  the  transformer  has  been  re- 
moved. However,  1*11  leave  the 
cabinet  or  enclosure  choice  to  you. 


i^h 


AC  Outlets 


Rectifier 


-  Phone  Line 

U 


Fig.  2.  The  component  side  of  the  board, 
showing  parts  placement. 


Fig.  3,  The  circuit  diagram. 
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In  my  case,  I  chose  a  48-voIt  SPDT 
relay  because  the  ringing  voltage  is 
approximately  48  to  50  volts. 

Parts  list: 

Relay  48  volt  SPDT  Part  #  R22-5D16- 
48,  NTE  Electronics  Inc.  (may 
be  ordered  from  Radio  Shack) 

CI        1  ^lF,  200  volt,  nonpolarized 

C2       10  (IF,  50  volt 

Rectifier  Full  Wave  Bridge  RS 
#276  1152 

Miscellaneous  AC  oulets  and  plug 
and  telephone  wire  with  the  proper 
termination. 


i 


VHF  REPEATER 


Make  high  quality  VHF  repeaters  from 

Molarola  MfCOR  mobiles. 

•  45  Warn  Mobile  -  DUO  „™~ . $99 

*  Conversion  Information $12 

CALL  FOR  MORE  INFORMATION 
(Information  without  radio  purchase  $40) 


Versatel  Communications 

Orders  1-600-456-5548    For  info.  307-266-1700 

P.O.  Box  4012  ■  Casper,  Wyoming  82604 
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Gain  of  a  15  ft  Yatji 

No  dimension  over  7  ft 

40  dB  Front -to  Sack  Ratio 

60*  Ha  If -power  Bcamv/idih. 

Mourns  dirccil)  io  rnisi 

Vfcrtkat  0*  Horizontal  Polarization 

2usetcre  5145.  220MHzSH5.  7GcmSJl5.  Dual  14V440SI65 

Weighs  only  10  iK.  Add  Si  1  Shipping  A  Handling.    Info  51. 


AniennosWest 
Bos  50062  Pto*o  UT8460* 


Order  Hoi  Line 
801  Mj  8425 
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Radio  City,  Inc. 

Z6&3  Counly  Road  I  Mounds  View   MM  55112 

Natl  Watts:  1 -800-426-2891 

Melro:  (612^785  4475  -  FAX  |612)JS6~6513 
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CALL  FOR 
CATALOG 

Ask  For 

Jul  tt 


January 
1996 


Nul  Responsible  Fox  Typrjujoprncal  Errors 
Prices  Subject  To  Change  WiTiio-u-t  Notice 
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i2^2C^^^A«F0UOA$RESBTANTRE^>elJ^-BP, «*T 
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PRICE 


lasiCA 

f11.95£A 


COAX  W/SILVER  TEFLON  PL259*«  EA  END 

100FT  RG2t£U  MIL-SPEC  DIRECT  BURIAL  JKT  V5tB  0  50MHz WSO&'EA 

SOFT flG213flJ  MIL-SPEC  DIRECT  BURIAL  JKT  1.5*  »  50MHz I2S.O0/EA 

1C0FT  flOfl/U  FOAM  9S%  BRO  U V  RESISTANT  JKT  1  2tfi  0  SOWHz . ..  |40  00/EA 

50FT  flG&U  FOAM  95%  BAD  UV  RESISTANT  JKT  IfldB  •  MUHt.. $22.M/EA 


LADOEFKJLX , 

GROUNDING  BRAID 

1"  TINNED  COPPER  BRAI        KFTJffi.OO  5WTH4M  3MFTJBSD0        LONflER 
Iff  TINNED  COPPER  BRAID    »FT*12.50  50FTS2SOO  ICORIAADO    LENGTHS  TOO 

CONNECTORS 

PL259  SILVER/TEFLQN^DOLD  TIP _..._... 10PKS 1 1  \  00    25  PKS  S25.00 

V  CONNECTOR  SILVER/GOLD  TIP t&PKS  13250    25  PKS 17500 


w«LeJl»W*nt1,n*0^ 


Ltcor/msw 


OQ*t> 


A40FI E  rTEMS  STOCKED       GABLE  J  WfR£  CUT  TO  YOUR  SPECIFIC  LEWTHt 

ORDERS  ONLY:  800-828-3340 

TECH  INFO:  708-506-1886  FAX:  706-506-1970 

113  McHenry  Rd.,  Suite  24C,  Buffalo  Grove,  tL  60069-1797 


For 
Compete 

Literature 
H&SASE  I 


SIEMENS 


Solar  Electricity. 
Dependable  Power, 

Wherever  you  need  reliable  power 
for  telecommunications,  Siemens 
solar  systems  can  deliver  it  Under 
any  environmental  condition. 

High-efficiency  and  long-term 
proven  performance  make 
Siemens  modules  your  best  choice 


Anywhere. 

for  all  types  of  solar  powered  com- 
munications installations. 


See  Your  Siemens  Solar  PowerPo 


ALTERNATIVE  SOLAR  PRODUCTS 

27420  Jefferson  Ave.  Suite  104B 

TemeculaP  CA  92S90-2666 

(909)  306-2366 

FAX  (909)  306^2388 

Call  today  for  your  free  catalog! 
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Number  32  on  your  Feedback  card 


Free  Electricity 

Is  it  worth  the  price  ? 


MikeBryceWBSVGE 

2225  Mayflower  Ave.  NW 

Massillon  OH  44647 


botOYoltaics,  electricity  from  the 
sun,  is  the  ultimate  source  of  en 
ergy.  It's  a  clean,  nonrotating,  re- 
newable source  of  electricity.  Hams 
have  been  taking  advantage  of  solar  en- 
ergy since  I  he  first  surplus  cells 
appeared  on  the  market. 

I  have  been  using  the  sun's  energy 
since  1978,  I've  designed  thousands  of 
systems  worldwide  through  my 
SunLight  Energy  Systems  company. 
However,  my  personal  favorite  just  hap- 
pens to  be  located  a  few  miles  from  my 
home.  It's  the  home  of  Clyde  "Chuck" 
Davis  WA8YGU.  Chuck,  like  me,  has 
always  been  interested  in  solar  power 
Pushed  by  the  ever  increasing  cosl  of 
electricity  from  the  power  company,  en- 
vironmental concerns,  and  self-suffi- 
ciency, he  contacted  me.  Let's  take  a 
closer  look  at  his  "system"'  and  how  it 
came  to  be. 

Design  Goals 

Chuck  wanted  a  system  that  would 
power  his  entire  home.  Some  of  the 
loads  included  were  the  furnace,  washer/ 
dryer,  refrigeration,  and  a  small  air  con- 
ditioning unit.  Chuck  also  operates  a  24- 
hour  landline-based  BBS.  Several 
computer  calculations  showed  that  the 
amount  of  energy  required  per  day  was 
about  50  kW/hours,  At  the  current  cost 
of  grid  supplied  electricity.  Chuck's  av- 
erage monthly  electric  bills  were 
peaking  about  Si 60  a  month. 

Since  most  of  the  loads  specified  were 
AC,  all  loads  would  operate  from  a  DC- 
to-AC  sine  wave  inverter.  A  sine  wave 
inverter  was  chosen  since  several  of  the 
AC  loads  would  operate  unsatisfactorily 
under  the  modified  square  wave  some 
inverters  use. 

The  Solar  Panels 

Most  hams  would  look  for  the 
cheapest  solar  panels.  In  a  design  like 
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Photo  A.  The  three  arrays  keep  the  ha  fiery 
bank  fully  charged,  providing  all  the  power 
needed  for  the  home  and  hamshacL 

this  one,  there  were  several  other  factors 

that  had  to  be  included.  Aside  from  the 
actual  cost  of  the  panels,  we  had  to  take 
into  account  the  required  panel  mount- 
ing structures  and  the  labor  required  to 
install  the  panels,  Smaller  wattage  pan- 
els, while  less  expensive,  require  more 
mounting  space  for  a  given  amount  of 
power.  The  added  cost  of  interconnect- 
ing wires  and  cables  also  had  to  be  taken 
into  account. 

On  my  first  rough  draft,  I  suggested 
two  types  of  panels.  The  first  was  the 
Solarex  MSX-64,  This  polyerystalline 
panel  produces  64  watts  under  standard 
test  conditions.  Its  large  extra-heavy 
frame  makes  it  an  ideal  unit  to  use  in  our 
local  climate.  It  uses  standard  1/2-inch 
electrical  conduit,  making  the  intercon- 
nection between  modules  neat  and  easy. 
And  it  comes  with  a  20-year  warranty 
against  power  loss. 

The  second  module  I  recommended 
was  the  Siemens  ProCharger  PC4-JF 
It's  made  of  single-crystal  cells  and  pro- 
duces 75  watts  under  standard  test  con- 
ditions. As  with  the  Solarex  panel,  the 
PC4-JF  will  also  accept  standard  electri- 
cal connections  via  its  junction  box.  It 
also  has  a  built-in  hypass  diode.  This  is 
different  from  a  blocking  diode  in  that  a 
bypass  diode  will  shunt  current  around  a 
shaded  panel,  protecting  it  from  damage. 
It  has  a  10- year  warranty  against  power 


loss,  and  costs  less  than  the  Solarex 
panels. 

Chuck  decided  to  go  with  the  Siemens 
modules.  Given  an  array  of  18  panels, 
the  difference  between  the  two  would  be 
a  total  of  190  watts!  That  extra  11  watts 
each  panel  produces  would  equal  more 
than  two  MSX-64  panels,  when  config- 
ured in  an  18-panel  array.  With  a 
planned  three  arrays,  that's  an  extra  nine 
panels  at  a  cosl  of  zero  dollars. 

Naturally,  right  after  the  first  PC4-JF 
had  arrived,  Solarex  announced  a  nevv. 
higher-power  version  in  its  MSX 
"MEGA"  series.  Had  the  new  MSX-83 
(83  watts  vs,  the  75  watts  of  the  PC4-JF) 
been  available,  then  the  MSX-83  would 
have  been  our  choice. 

There  are  1 8  panels  in  each  array.  The 
panels  are  wired  in  series  to  provide  a 
24- volt  system.  The  system  voltage  was 
determined  by  the  inverter,  as  Til  ex- 
plain later  on- 
Each  subset  of  24  volts  is  wired  in  par- 
allel with  the  rest  of  the  array.  So,  of  the 
18  panels,  9  are  in  series  and  9  are  in 
parallel.  Each  array  then  produces  a  total 
of  918  peak  watts.  That  breaks  down  to 
27  amps  at  34  volts.  The  entire  system 
produces  just  short  of  3kWpa  (peak 
array). 

AH  three  arrays  are  wired  the  same. 
The  power  from  each  array  is  combined 
injunction  boxes  at  the  base  of  arrays  #1 
and  #2.  From  the  junction  box,  there  are 
four  runs  of  four-ought  weld  cable  rout- 
ing the  power  into  the  battery  storage 
area.  Along  with  the  power  cables,  sev- 
eral runs  of  ^data"  wires  were  also 
pulled  though  the  4-inch  underground 
conduit.  In  the  future,  these  data  wires 
will  connect  to  different  sensors,  provid- 
ing such  data  collection  as  array  cell 
temperature,  wind  direction  and  speed, 
as  well  as  individual  array  current 

Each  set  of  18  panels  is  mounted  on  a 
dual-axis  solar  tracking  mount.  Dual- 
axis  means  the  mount  will  track  the  sun 


The  Raibeam  eats  yagis  for  lunch! 
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The  2  element  "Mighty 


The  RAtbeam  does  not  employ  a  reflector  but 

uses  two  critically  coupled  driven  elements 

instead   High  gain  and  excellent  front-to-back 

ratios  are  a  natural  result  of  this  unique  driving 

system  as  both  elements  phase  reinforce  the 

foreward  lobe  only,  producing  a  clean  high 

intensity  uni-directionai  pattern  with  a  narrow 

vertical  beam  width.  Actuaf  tests  have  shown 

that  by   itself,   the   RAlbeam's   iji-periodic" 
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greater  than  twice  the  directional  gain  of  a  2 
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3?  ^B  or  more,  and  receives  up  to  10  dB  less  noised  Our  long  boom  4  element  models  will  out  perform  yagis  of  up  to  twice  the  boom  length.  All 

are  engineered  to  the  highest  standards  using  high  quality  materieJs  and  stainless  steel 
hardware  *  We  guarantee  tfiaf  the  Raiheam  will  outperform  any  yagi  of  equal  boom 
length  or  you  may  return  H  for  a  full  refund...  no  questions  asked* 
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from  east  to  west  and  north  to  south,  all 
at  the  same  time.  At  dusk,  the  "trackers" 
automatically  reset  back  to  the  east, 
awaiting  the  sun's  return  the  next  morn- 
ing. Each  tracker  is  driven  by  two  small 
electric  motors. 

A  small  battery  operates  the  motors  at 
night  so  the  array  is  pointing  toward  the 
east. 

Controlling  the  Power 

Under  a  bright,  clear  sky  the  three  ar- 
rays will  produce  over  118  amps  con- 
tinuously. Peak  current  has  been  noted  at 
over  125  amps.  A  Heliotrope  General 
CC-120E  was  used  to  control  the  current 
to  protect  the      batteries. 

This  controller  is  staie-of-the  art  in 
power  MOSFET  design.  Using  PWM 
(pulse  width  modulation),  the  power 
MOSFETs  keep  the  battery  bank  from 
being  damaged  by  overcharging,  Al- 
though the  CC-120E  is  specified  for  120 
amps,  the  first  unit  did  not  survive.  After 
consul  ling  with  Heliotrope  General,  we 
decided  to  add  additional  heal  sinking  to 
the  controller.  This  heat  sink  consists  of 
a  half-inch  thick  aluminum  plate  about 
four  feet  square.  In  addition  to  the  alu- 
minum plate,  several  sections  of  a  large 
extruded  heat  sink  were  also  attached  to 
the  plate. 

The  CC-120E  has  an  internal  cooling 
fan  controlled  by  the  temperature  of  the 
blocking  diodes-  The  fan  will  run  when 
the  case  temperature  reaches  100°F.  At 
no  time  has  the  automatic  thermal 
shutdown  slopped  the  CC-120E. 

Battery  Storage 

We  used  good  oV  lead-acid  batteries, 
wired  in  a  24-volt  system.  The  bank  con- 
sists of  24  6V  golf-can  batteries.  Each 
battery  has  a  capacity  of  220  amp/hrs.  so 
the  battery  storage  bank  has  the  capacity 
of  1320  amp/hrs  at  a  20-hour  rale  of 
discharge. 


s 


A  Trace  2420  sine  wave  inverter  sup- 
plies AC  to  ail  of  ihe  loads.  So  far,  there 
has  not  been  any  load  that  the  Trace  has 
not  been  able  to  handle-  This  includes  a 
deep  well  pump  and  various  refrigera- 
tion units.  The  Trace  has  an  internal  DC 
charger,  but  this  feature  is  not  being 
used.  With  automatic  shutdown  from  ev- 
erything from  a  low  battery  to  an  over- 
temp  condition,  the  Trace  has  been 
working  without  a  glitch  since  day  one. 
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It  has  also  managed  to  survive  several 
very  close  lightning  strikes,  when  it 
would  shut  down,  wait  a  few  minutes 
and  then  restart* 

The  Trace  inverter,  at  the  time  the  sys- 
tem was  being  designed,  was  available 
only  for  24  volts.  It  is  now  available  tor 
48  volts.  Had  that  unit  been  on  the  mar- 
ket, 1  would  have  chosen  it,  which  would 
have  reduced  the  cost  of  the  welding 
cable  used  to  bring  in  the  power  from  the 
arrays. 

System  performance 

The  svstem  ha^  been  online  for  over  a 
year  and  has  produced  over  4  million 
kW  hours. 

Two  of  the  dual-axis  trackers  failed, 
but  they  were  replaced  by  the 
manufacturer.  Since  the  replacements 
were  installed  we  haven't  noted  any 
problems  with  the  trackers. 

With  the  dual-axis  trackers,  in  the 
summer  months  the  array-to-load  ratio  is 
over  10:1.  This  means  there  is  slightly 
more  than  twice  the  array  capacity  than 
load  demand.  The  battery  bank  can  be 
depleted  to  50  percent  at  night  and  be 
fully  recharged  by  ihe  middle  of  the  next 
day. 

During  the  winter  months,  the  array- 
to-load  ratio  is  a  break-even  1:1.  The 
battery  storage  is  sized  a  bit  too  small  to 
operate  all  the  loads  during  the  winter 
Increasing  the  battery  size  would  pro- 
vide greater  running  time,  hut  it  would 
also  increase  the  time  required  to  fully 
recharge.  In  the  summer.  Ohio  averages 
over  seven  hours  of  sun  per  day  when 
using  the  dual-axis  trackers.  However,  in 
January  we  average  only  three  hours. 

Things  I  Would  Change 

My  original  design  did  not  specify  the 
dual-axis  trackers.  1  had  specified  a  sea- 
sonal adjustable  top-of-pole  mount.  In 
this  location  of  Ohio,  the  trackers  will 
nol  produce  much  additional  power 
during  the  worst  part  of  the  year. 

In  January,  the  sun  sits  too  low  in  the 
south  for  the  trackers  to  do  much  good, 
but  Chuck  had  to  have  them. 

I  had  originally  specified  Trojan  L-16 
batteries  for  the  battery  bank.  Chuck  de- 
cided against  them  from  two  reasons. 
First,  new  6-volt  lead/acid  golf-cart  bat- 
teries were  available  for  $38  each  from  a 
local  source.  The  L-16s,  on  the  other  hand 
were  S 190  each.  The  L-16  is  also  6  volts. 

The  golf-cart  battery  weighs  about  70 
pounds.  The  L-16  is  120  pounds.  Since 


the  batteries  are  in  the  basement,  each 
battery  would  have  had  to  be  carried 
down  by  hand.  Of  course,  when  a  bat- 
tery went  bad,  it  would  have  to  be 
carried  up  as  well. 

Why  not  use  a  different  battery?  Well 
ideally,  a  fork  1  i ft  baitery  would  have 
been  my  first  choice.  The  problem  is, 
you  need  a  forklift  to  move  one!  We 
considered  NiCd  batteries,  but  their  cost 
put  them  out  of  the  question.  When  the 
current  batteries  need  replacing,  we  may 
use  large  2-voll  sealed  lead-acid 
batteries. 

The  Bottom  Line 

What  is  the  payback  period?  Well,  the 
whole  system  cost  about  535,000.  Had 
Chuck  gone  with  the  lop-of-pole  mount 
instead  of  the  dual  trackers,  he  would 
have  saved  $7,500.  And  using  L-16s  in- 
stead of  the  golf-cart  batteries  would 
have  cost  him  about  $2,000  more. 

As  for  the  payback  period?  Well, 
Chuck  will  more  than  likely  never  see 
the  system  pay  for  itself  However, 
several  months  after  the  firsi  array  wem 
online.  Chuck's  electric  bill  dropped 
so  much  Ohio  Edison  sent  out  a 
trou  b  1  eshooi  i  n  g  crew. 

Still,  not  counting  any  maintenance  of 
battery  replacements.  Chuck  is  looking 
at  around  15  years  before  he  breaks 
even. 

Caveats 

Electrical  space  heating  and  refrigera- 
tion are  two  loads  that  should  be  run 
on  a  source  of  energy  besides  PVt  In 
this  case,  Chuck  is  running  both  air 
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Photo  B.  The  array  is  supported  hy  an  8" 
pipe  which  is  seated  in  five  feet  of  concrete. 


Mew  Products 


Number  35  on  your  Feedback  card 


Leister/Ma  I  com 


Leister  sells  hot  air  equipment 
for  welding,  drying,  curing, 
shrinking,  desoldering,  and  sol* 
dering.  Hie  leaflet  includes  color 

photos  of  the  new  Leister  Hot-Jet  "kS",  and  is  available  from  The 
Malcom  Company.  To  find  oul  more,  circle  Reader  Service  No. 
201 


GEM  Electronics,  Inc. 

Need  a  Data  Sheet  on  a  particular 
relay*  or  some  general  information 
on  relays?  GEM  Electronics  can 
help  you  with  their  tine  of  Mcder 
Electronic  Relays.  Circle  Reader 
Service  No-  203* 


DvnLMKUtaffc 

Active  Filter 
Cookbook 


Active  Filter  Cookbook 

Microcomputer  guru  Don 
Lancaster  has  been  at  it  again 
with  this  17th  edition.  So 
what's  an  active  filter?  If  s  a 
combo  of  op-arnps,  resistors, 
and  capacitors  which  replace 
traditional  bandpass  and  high- 
pass  fillers  with  something 
smaller,  less  expensive,  easier 
tuning,  and  simple  in  design, 
The  book  runs  240  pages  and 
is  packed  with  enough  appli- 
cation circuits  to  keep  a 

builder  happy  for  months,  it's  $28,50  via  better  book  stores  or 
from  Synergetics  Press,  Box  809G,  Thatcher  AZ  85552.  Circle 
Reader  Service  No.  208. 


TMir  dvtlBfth*  nimni  \wr  the  n 

hpwpwt.  krirf^Mi.  **HT  Mfl4  pM* 
Tin  ■■!■  rffidul  via 47 f Mh 
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Cubex  Antenna  Company 

The  CUBEX  An- 
tenna Company  has 
produced  the 

"BUMBLEBEE"  6m  2- 
etement  quad  antenna. 
It  is  all  fiberglass  with 
a  heavy  duly  aluminum 
mast  to  boom  coupler. 
The  antenna  is  fed  di- 
rectly with  52-ohm 
coax  and  features  the 
exclusive  CUBEX  tun- 
ing block  that  allows  the 
antenna  resonance  poi  n  i 
to  he  adjusted  so  that 
the  entire  6ni  hand  can 
be  used  without  com* 
pletely  changing  the 
wire  elements.  The  an- 
tenna conies  with  the 

driven  element  pre-marked  for  a  resonant  frequency  of  50.4  MHz, 
giving  the  antenna  a  bandwidth  of  L5  MHz  at  an  SWR  of  less 
than  1.7  to  1 .  The  antenna  can  be  rotated  for  horizontal  or  vertical 
polarization,  and  has  a  boom  length  of  27  inches.  The  best  feature 
is  the  price  of  $69.95  FOB.  BREA  CA,  PLUS  S 1 2  S  &  H.  Circle 
Reader  Service  No.  202. 


NCG  COMET 


The  COMET  'Quick 
Disconnect"  Mobile  An- 
tenna Mount,  Model 
CQ-5M  consists  of  two 
separate  sections:  A  trunk- 
mount  base  that  is  attached 
to  the  trunk  edge  with  four 
set  screws,  and  an  antenna- 
mount  base  that  fits  inside 
the  trunk-mount  base.  Slid- 
ing a  lever  wedges  the  an- 
tenna-mount base  securely 
in  place.  To  remove  the  an- 
tenna* simply  slide  the  le- 
ver to  unlock.  The  antenna 
can  then  be  placed  inside 
the  trunk.  Comet's  17-foot 
deluxe  coax  cable  assembly  is  included.  The  first  12  inches  of 
coax  is  RG-1 KKA/U  style,  allowing  easy  entry  into  the  trunk  with- 
out causing  cable  damage  or  starting  a  water  leak.  The  coax  bal- 
ance is  double  shielded,  low  loss,  with  gold-plated  connectors. 

Two  offset  washers  rotate  around  the  antenna  connector  to  ad- 
just the  antenna  to  the  vertical  position.  The  bottom  of  the  trunk 
mount  base  is  rubber-coated  to  prevent  paint  damage.  It  has  a  wide 
foot  print  to  support  large  antennas*  Two  versions  are  available: 
CQ-5M  has  an  SO-239  antenna  connector,  and  a  PL-259  trans- 
ceiver connector  CQ-5N  has  N-type  connectors.  Contact  your  local 
or  favorite  amateur  dealer  List  price  is  $66*95.  For  more  info  on 
COMET  products,  and  a  complete  catalog,  contact  the  NCG  Com- 
pany at  (800)  962-261 1 ,  or  circle  Reader  Service  No.  204, 
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MCM  Electronics 

MCM  Electronics, 
an  industry  leader  in  ihe 

distribution  of  con- 
sumer electronic  repair 
parts  and  accessories,  is 
introducing  their  free 
catalog,  No.  36. 

The  catalog  contains 
over  2,700  new  items, 
including  project  acces- 
sories, semiconductors, 
connectors,  lest  equip- 
ment, computer  prod- 
ucts* audio,  TV.  VCR. 
and  appliance  repair 
I  Kins,  This  catalog  also 
introduces  LAN  cable 

test    products    from 
Paladin  and  Triplctt,  quality  crimping  tools  from  Sargent,  and  many 

other  new  items  for  the  electronics  service  technician.  Catalog  36  also 

announces  permanent  price  reductions  on  semiconductors,  video  heads, 

flybacks,  motors,  and  other  items  used  in  consumer  electronics 

service.  Circle  Reader  Sen  ice  No.  207. 


Dynamic  Electronics  Inc. 

Dynamic  Electronics  Inc.  is  pleased  to  announce  a  new  Morse  Code 
Computer  Interface  that  allows  sending  and  receiving  the  International  Morse 
Code  with  an  IBMn^mpatihle  computer.  The  interlace  electronics  is  con- 
tained in  a  DB-25  housing  which  can  be  connected  to  any  COM  port  on  an 
IBM  Compatible  Computer.  An  adapter  can  be  used  for  9-pin  COM  ports. 
A  1/4"  plug  is  included  for  the  "phone"  jack  and  a  1/4"  stereo  plug  is  in- 
cluded for  die  "key"  jack  of  a  transceiver  A  stereo-mono  adapter  (not  in- 
cluded) can  be  used  for  1/4"  niono"key"jacks.A9(X)-Hzaudio  filter  with  a 
noise  subtracter  is  included.  An  RCA-t\pe  phono  jack  is  available  for  con- 
necting the  processed  CW  to  the  high  impedance  input  of  an  audio  ampli- 
fier. The  speed  is  automatically  tracked  on  receive.  The  code  is  converted  to 
VSCII  characters  and  displayed  on  the  screen.  The  station  can  be  left  unat- 
tended and  messages  can  be  saved  to  a  disk  file  when  a  call  sign  match  is 
received.  A  Call  Alert  feanire  will  allow  the  computer  to  sound  an  alarm 
when  a  call  sign  match  is  received. 

Transmit  features  include  a  type-ahead  keyboard  buffer,  and  the  options 
of  sending  from  any  of  the  8  preprogrammed  messages,  or  from  a  disk  hie+ 
TTie  transmit  speed  can  be  varied  from  5  to  KM  J  wpm.  A  message  can  he 
automatically  sent  at  a  future  lime  without  the  operator  being  present. 

Software  is  supplied  on  both  525H  and  3.5"  diskettes.  The  cost  is  only 
$79.95  plus  S3  shipping.  Payment  can  be  made  by  checks,  VISA,  or  Master 
Card.  For  more  information,  circle  Reader  Service  No.  206. 


Advanced  Electronic  Applications,  Inc. 

AEA  recently  introduced  the  new  AEA  ACARS  package  for  re- 
ceiving aircraft  digital  communications.  AEA  ACARS  is  a  pack- 
age containing  a  small  demodulator  cable  and  DOS  computer 
software  that,  when  attached  to  a  scanner  or  receiver,  lets  you  de- 
code the  digital  communications  taking  place  between  ground  sta- 
tions and  aircraft.  ACARS  is  a  digital  data  link  system  designed  to 
enhance  air-ground-air  communications.  If  you  are  near  a  major 
airport,  >ou  can  even  monitor  both  air-to-ground  and  ground-to- 
air  digital  communications. 

Alt  you  need  is  AEA  ACARS,  a  VHF  receiver  or  scanner  ca- 
pable of  covering  129-132  MHz  AM,  and  an  IBM-compatible  (386 

or  better)  computer. Th"*  «*  ^T^  ver" 

sions  of  AEA  ACARS: 

(1)  the  entire  package 
which  includes  the  de- 
modulator, software, 
and  detailed  manual; 
<2)  the  AEA  FAX 
ACARS  Upgrade— so 
AEA  FAX  owners  can 
get  the  software-only 
version  of  AEA 
ACARS  to  use  with 

their  current  demodulator:  (3)  the  AEA  ACARS  900  package. 
AEA  PK-900  owners  already  have  the  hardware  built  into  their 
data  controllers.  All  they  need  is  this  special  software-only  ver- 
sion of  ACARS  designed  to  work  with  the  PK-900.  AEA  ACARS 
is  available  from  your  favorite  amateur  radio  equipment  dealers. 
For  more  information  on  AEA  ACARS,  call  AEA\s  literature  re* 
quest  line  at  (800)  432-8873,  or  fax  requests  to  (206)  775-2340. 
Advanced  Electronic  Applications,  Inc..  P.O.  Box  C2160t 
Lynn  wood  WA  98036.  Or  circle  Reader  Service  No.  205. 


Upd*ris*2 


IC  Master 

The  new  IC  Master  Catalog 
is  coming  out  in  February  on 
paper,  and  on  CD  in  March. 
With  over  120,000  different 
kinds  of  integrated  circuits  sold 
b>  wa\  more  than  250  manufac- 
turers around  the  world,  you 
need  something  to  help  you  stay 
orienied.  IC  Master  is  a  compre- 
hensive  reference  full  of  prod- 
uct information.  The  CD  comes 
in  DOS  and  Windows  versions 
t  sorry,  Mac  users).  The  Win- 
dows version  even  includes  packaging  and  pin-out  information. 

The  new  catalog  will  have  info  on  more  than  20,000  first- time- 
listed  devices,  including  over 460  new  op-amps,  6,000  new  listings 
for  memory,  2,000  new  digital,  and  500  new  processors/controllers. 

As  valuable  as  the  above  information  is,  you  can  also  order  sev- 
eral smaller  catalogs  and  other  literature  from  manufacturers  lor  free 
from  IC  Master,  such  as  the  Datel  DC/DC  Conveners  Catalog,  the 
Astec  Semiconductor's  Data  Book,  and  the  Semtech  Battery  Power 
Management  Products  Catalog. 

Order  before  the  January  31st  deadline  and  you  can  get  the  1996 
IC  Master  CD-ROM  PLUS  for  S210.  which  is  S25  off  the  reduced 
regular  subscription  price.  Circle  Reader  Service  No.  209. 
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WWW-www.eLi  nk. net /-ham 


36th  ANNUAL 


TROPICAL  HAMBOREE 


® 


TALK  IN:  146.9S5 


AMATEUR  RADIO  &  COMPUTER  SHOW 
ARRL  HAMFEST  OF  THE  AMERICAS 

FEBRUARY  3  -  4,  1996 

DADE  COUNTY  YOUTH  FAIR  &  EXPOSITION  CENTER 
S.W.  112  AVENUE  &  CORAL  WAY  (S.W.  24  ST.) 

MIAMI,  FLORIDA 
EMA I  L-  eda@el  i  n  k    com      *  Sponsored  by  Dade  Radio  Club  of  Miami,  Inc. 

•  PROGRAMS  &  ACTIVITIES  FOR  EVERYONE  •  200+  EXHIBIT  BOOTHS  •  800+  INDOOR  SWAP  TABLES 

•  TWO  ON-SITE  LICENSE  EXAM  SESSIONS  •  FIELD  CHECKING  FOR  ARRL  AND  CQ  AWARDS 

•  INTRODUCTION  TO  AMATEUR  RADIO  DISPLAY  •  INTERNATIONAL  AMATEUR  RADIO  PRESENTATION 

•  FORUMS  ON  FCC,  AMSAT,  ARRL,  QCWA,  DXPEDITIONS,  ANTENNAS,  PACKET,  TRAFFIC,  ARES 

•  ALTERNATE  INTEREST  PROGRAMS  ON  CRAFTS,  PERSONAL  APPEARANCE,  HEALTH  ft  NUTRITION 

ON-SITE  CAMPING  FOR  300  RVt  •  FREE  PARKING  FOR  13,000  VEHICLES 

Registration:  $5.00  Advance  (deadline  Jan,  31st)  -  $700  Door 

Campsites:  3  days  (Frl.,  Sat.,  Sun.)  $45.00,  4  days  (Thur,,  Fit,  Sat.,  Sun.)  $60.00 

Swap  Tables:  $25.00  each*  plus  reg.  ticket  *  Power:  $10.00  per  user. 

*CALL  OR  FAX  FOR  SWAP  SPACE  AVAILABILITY  BEFORE  SENDING  IN  TABLE  RESERVATION. 

(Prices  quoted  for  tickets,  tables  &  camping  Include  Fia.  &  Dade  Co.  tax) 

Headquarters  Hotel:  Miami  Airport  Marriott  -  $75.00  Double/Sing.  +  Tax.  (Complimentary  Continental  Breakfast)  Tel  (305)  649- 

5000  -  Speak  Only  to  Reservation  Department  and  MUST  mention  'Tropical  Hamboree*  to  get  special  rate.  Deadline  Jan.  1&  1996. 
Alternate  Hotel:  Holiday  Inn  Airport  Lakes  -  $75.00  Double/Sing,  +  Tax.  (Complimentary  Full  Breakfast  Buffet)  Tel  (305)  266-0000 

Speak  to  Reservation  DepL  and  mention  "Tropical  Hamboree*  Deadline  Jan.  18,  1996 

TICKET,  CAMP,  TABLE  PAYMENTS  PAYABLE  TO:  OADE  RADIO  CLUB  OF  MIAMI,  INC, 

Mail  to:  Evelyn  Gauzens,  W4WYR,  2780  N.W.  3  St,  Miami,  FL  33125-5059 
BOOTH  &  TABLE  INQUIRIES:  Call  305-642-4139  or  Faxt  305-642-1648 


REPEATER  CONTROLLER 
With  AUTOPATCH  $139.95 


DTMF  Controlled  Auto  patch  and  4  control  outputs  Switch 
selectable  CWID.  VOX  or  COR  receiver  control.  Assembled 
tested  board.  LED's  tor  Power,  TX,  RX,  Phone.  Intel  8748 
microcontroller.  Board  size  3.8  x  6.3  inches.  You  add  receiver, 
transmitter,  power  supply  (12v),  phone  line,  and  antenna 
system.  Circuit  board  is  top  quality,  double  sided,  plated 
through  holes,  solder  mask  on  both  sides  and  parts  legend. 
Shipping  £4  for  UPS  GROUND  or  $6  for  UPS  BLUE,  COD 
add  S4.  For  more  information  call  or  write  to: 

John  Bell  (702)  267-2704 

1381  Saratoga  St  Minden,  NV  89423 


-  Packet  Radio  - 

Portable  &  Affordable! 


Model  BP-1 
Packet  Modem 
Made  in  U>Sj\* 


*  Simple  Installation 

*  No  External  Power 

*  Smart  Dog™  Timer 

*  Perfect  For  Portable 

*  Assembled  &  Tested 

*  VHFtUHF,  HFaoMi 


Whether  you're  an  experienced  pa  eke  tee  r  or  a  newcomer  wauling  to 
explore  packet  for  the  first  time,  this  is  what  you've  been  waiting  fori 
Thanks  to  a  breakthrou&h  in  digital  signal  processing,  we  have 
developed  a  tiny,  full -featured,  packet  modem  at  an  unprecedented 
low  price.  The  BayPac  Model  BP-I  transforms  your  PC-compatible 
computer  into  a  powerful  Packet  TNC, 
capable  of  supporting  sophisticated  features 
J  ike  digipeating,  file  transfers,  and  remote 
terminal  access.  NOW  is  the  time  for  YOU 
to  join  the  PACKET  REVOLUTION! 


400  Dairy  Lane 

P.O.  Box  5210 

Grants  Pass,  OR 

97527 


1-800-8BAYPAC 


1  BOO- 822-9722 
(S03M74-670Q 


CIRCLE  27  ON  READER  SERVICE  CARD 


CIRCLE  259  ON  READER  SERVICE  CARD 
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Number  38  on  your  Feedback  card 


On  2  Meter 
Receiver  Selectivity 


Bill  Clarke  WA4BLC 
764Alta-Voor  Road 
Altamont,  NY  12009 


With  the  proliferation  of  radio  sig- 
nal producers,  both  those  that  are 
supposed  to  radiate  signals  and  those 
thai  do  anyway,  2  meters  has  become  a 
chore  to  listen  to  in  many  RFntense  areas. 

An  RF-dense  area  can  he  a  metropoli- 
tan area  with  loads  of  pagers,  commer- 
cial repeater  services,  cable  TV,  and/or 
computers.  It  can  also  he  a  rural  moun- 
tain, loaded  with  broadcasters  and  leased 
repeater  services. 

Types  of  Interference 

Nearly  everyone  using  2  meters  has 
experienced  some  form  of  interference 
at  one  time  or  another.  Generally,  the  in- 
terferencc  experienced  will  consist  of: 

Signal  suppressing  or  blocking — 
caused  by  a  strong  RF  signal  which  de- 
sensitizes the  receiver,  making  it 
incapable  of  receiving  the  desired  signal. 
Such  signals  are  from  transmitters  on 
"near  the  2  meter  band"  frequencies,  A 
good  example  is  the  large  number  of 
paging  systems  located  just  above  the 
two  meter  hand. 

Sidelobe  interference— occurs  when 
a  signal  on  a  nearby  frequency  (not 
within  the  receiver's  passband)  bleeds 
into  the  region  of  the  passband  and 
blocks  the  receiver. 

Intermodulalion — usually  referred  to 
as  intermod  or  IMD.  is  caused  by  two  or 
more  signals  from  outside  the  receiver's 
passband  mixing  internally  within  the 
receiver,  then  blocking  or  otherwise  in- 
terfering with  the  receiver's  operation. 

Using  a  filter  such  as  the  DCI-146-4H 
can  reduce  instances  of  these  types  of 
interference,  often  totally  eliminating  them. 

The  DC1-I46-4H  filter  consists  of 
four  helical  resonators  mounted  in  a 


very  solid  chassis  with  two  coaxial  cable 
connectors.  Helical  resonators  can  be 

thought  of  as  very  high-Q  RF  circuits, 
passing  only  a  very  narrow  band  of  sig- 
nals. In  the  case  of  this  particular  unit, 
that  passband  range  is  144  to  148  MHz. 
The  skirts  are  quite  steep,  as  shown  in 
the  chart,  and  provide  up  to  -62  dBm  re- 
duction in  signals  outside  of  the  filter's 
passband.  The  DCI  filter  is  passive  and 
requires  no  nut  side  power  source.  You 
receive  and  transmit  through  it  with 
power  levels  up  to  200  watts. 

This  type  of  filter  (very  narrow  pass- 
band)  allows  the  receiver  to  be  undis- 
turbed by  most  oul-of-band  signals, 
providing  for  increased  sensitivity  and 
clearer  reception. 


Specifications 

Passband: 

144  to  148  MHz 

Passband  loss: 

<1  dB 

Selectivity: 

-62dBall36MHz 

-50  dB  at  156  MHz 

Power  rating: 

200  waits 

VSWR: 

1.5:1 

Dimensions: 

12x3x5  inches 

Weight: 

2  lbs.  1 1  oz. 

The  Test 

To  give  the  DCI  2  Meter  Bandpass 
Filter  a  real-world  operational  test,  I 
Look  the  unit  to  a  nearby  mountaintop 
where  there  is  an  abundance  of  com- 
mercial FM  and  TV  broadcast  trans- 
mitters and  various  commercial 
repeater  systems  (on  all  bands).  In  this 
particular  area,  the  S-meter  (which  is 
an  LED  bar  graph  on  my  2  meter  trans- 
ceiver) dances  all  over,  and,  although 
the  squelch  is  noL  broken  at  all  times, 
the  receiver  is  quite  desensed  Even 
relatively  strong  stations  cannot  be 
heard  well. 


Photo  A.  The  DCI- 146  4H  2  meter  bandpass 
filter. 


Photo  B.  The  interior  of  the  unit 

The  test  results  on  the  mountain  were 
quite  positive.  Only  the  slightest 
indication  of  intruding  signals  on  the  S- 
meter  could  be  seen,  and  that  was  very 
sporadic.  No  noticeable  degradation  of 
signals  was  noticed,  even  when  working 
distant  repeaters  and  weak  simplex  sta- 
tions. A  quick  removal  Of  ihc  filter  gave 
instant  proof  that  the  filter  really  works, 
as  without  the  filter  the  S-meter  came 
alive  and  the  distant  stations  were  lost. 

On  the  lest  bench  I  found  that  the 
unit's  passband  was  a  very  close  ap- 
proximation to  that  indicated  in  the 
manufacturer's  literature.  Due  to  the 
very  steep  skirts  of  the  DCI-146-4H,  I 
doubt  CAP  and  MARS  users  could  use 
the  filter.  The  SWR  seen  during  transmit 
rises  very  quickly  as  you  move  out  of 
band.  During  static  testing  I  used  a  com- 
mercial dummy  load  and  input  power  of 
50  wails,  although  the  filler  is  rated  at 
200  waits.  Of  note:  No  heating  of  the  fil- 
ter was  observed  during  testing. 

As  a  final  operational  test,  I  went  near 
the  transmitter  site  of  a  paging  company 
that  operates  just  above  the  2  meter 
band.  Using  an  HT  connected  to  my  mo- 
bile 2  meter  antenna,  J  found  the  re- 
ceiver to  be  blocked  a  large  percentage 
of  the  time  and  the  S-meter  dancing  a 
jig.  I  connected  the  DCI-  146-4H  into  the 
antenna  line  and  the  problem  ceased, 
with  only  a  small  amount  of  S-meter 
jumping  noted.  This  type  of  setup  should 

help    the    commuting    ham    using    a 
handheld  in  RF  crowded  areas. 

Comments 

Installation  is  simple:  Just  put  the 
DCI-146-4H  in  the  antenna  line  by  using 
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TS-50 


TH*79A<D) 


TM-251 


TS-60 


KENWOOD© 

MichigaJTi  Radio% 

23040  Schoenherr,  Warren,  Ml  48089 

1-8Q0-TRU-HAMM  (orders only) 

WORKING  TOGETHER  TO  BRING  YOU      JH-4^A 
THE  BEST  OIMJJTYFOR  THE  BEST  PRICE 

Local  4  Tsch  1  *10-7n  471 1 ,  Sifwce  l  *t«>771  4712,  Fii  Strvte*  1 41 0-771 4546 


THE  SMILEY  ANTENNA  CO. 

THE  HAND  TUNED  PERFORMANCE  SYSTEM 

FEATURING  PORTABLE  RADIO  SIMULATION  TUNING 
TO  GIVE  YOU  A3T09DB  GAIN 


TH-22AT 


T.>     ■  £  -.t 


tta  SCO*  I 


.■  *,": 


OPEN 
MON-FTH  T04 

SAT  104, 
SUN  CLOSED 


TM-241A 


Electrical 


THE   TUNED  f  ANTENNA 


Ntxtmum 
Frvqwrvy  Range. . . 

Mechanical 

Coating  Material 


TS-450AT 


TM-733 


TNK742 


■-   *- 


TS-850AT 

|RI 


TS-950SDX 
FtS  FOR  RCA  and  SONY  DSS 


"Quality  Through 
Technology" 


I 


Radiating  Element. . . 


50  Wsttv 

118-332  MHi 

Matched  io  the  Portable 

Specialized  Tuning  Avitlable. 

A.  Dipped  In  Synthetic 
Rubber  to  Seel  and  Webb 
Coll,  Preventing  Distortion 

B.  1.  PVC  Cowing 

2.  Mil-Spec  MPQ-2O00,  A  Solvent 
and  Acitf  ReiJitani  Covering. 

A.  Hdtcai  wqgi>d  Hirdefied  Steel 
Wire,  Copper  Plated  for  Lower 
flwiitine*  end  Higher  Velocity 

8  .125  die  High  Cartoon  Steel, 
B«*  Wound  Reiibte  Shaft 
Cor*-Pl«ted 


I 1 1 J  I 1         I  L.    I 1 I I  '  ' 

anttaealnm  knUatmtnm  Jkilittt  km  i?       DUAL 

13*174  H  1H459MH 

location     CALL  (619)  579-8916 

SMILEY  ANTENNA  CO.,  INC.  408 la crest*  hejghts road  el cajon,ca 93021 


J 


a  short  jumper  cable,  The  filter  will  do 
its  job  without  any  operator  control — in- 
stall and  forget  Due  to  its  size,  you 
might  wish  to  remotely  mount  the  fil- 
ter— just  keep  in  mind  that  you  want  a 
reasonably  short  patch  line  from  the  rig 
to  the  filter.  Firewall  mounting  appears 
to  be  practical  on  some  vehicles  (where 
there  is  space).  Other  choices  are  under  a 
seat,  in  the  trunk,  etc.  There  are  no 
mounting  holes  on  the  unit,  and  do  not 
drill  any!  My  recommendation  for 
mounting  is: 

1.  Use  plumber's  strap  over  the  unit 
and  fasten  the  strap  to  the  mounting 
surface  with  sheet  metal  screws. 

2.  Attach  the  unit  to  a  surface  with 
silicon  glue. 

Hie  DCI  2  meter  filter  makes  up  for 
the  wide-open  front  ends  found  on  most 
2  meter  transceivers  (wide-open  mean- 
ing the  receivers  easily  receive  135 
through  170  MHz).  When  using  the 
DCH46-4H,  effective  receiver  sensitiv- 
ity outside  the  2  meter  band  will  be 
greatly  reduced. 

Too  bad  someone  cannot  design  a  fil- 
ter that  will  remove  all  the  computer 


hash  heard   around   shopping  centers, 

bands,  and  the  like. 

Availability 

The  DCI  line  of  helical  resonator  fil- 
ters is  available  at  most  ham  radio  stores 
and  from  DCI  Digital  Communications, 

he 

Note  that  DCI  Digital  Communications 
also  produces  filteis  for  the  220  and  440  ama- 
teur bands.  Commercial  filtere  areavailable — 
call  for  specific  applications. 


PASSBAND 


135      140      145      150      155       160 


Fig.  I.  Graph  of  the  unit*s  passband. 


DIRECTION  FINDERS 

fa     JVECTQR-FINDER 

0W  HAND-HELD 

PHASE    SENSE 

ANTENNAS  FOR 

VKF  DIRECTION 

FINDING-  USES 

ANY  FH  RCVR. 

ARKS  FOLD  FOR 

STORAGE, 

TYPE  VF-142  144-220  MHZ  $139.95 
TYPE  VF-1420  LEFT-RIGHT  LEDS  £ 

AUDIO,  144-220  MHZ  $239.95 
TYPE  VF-142QM  SAME  AS  Q  MODEL 

EXCEPT  FREQ. 14  4-500  KHZ  $289*95 
TYPE  VF-12IQ  SAME  AS  VF-14  2Q 

PLUS  121.5  MHZ  ELT  FREQ  $379.95 
CALL  ABOUT  HF  DF,   ADD  $4.50  S/H 


ATTENUATORS 


CA  ADD  TAX 


RADIO    ENGINEERS 


\ /  7969    ENGINEER   RD ,    #102 
V    SAN    DIEGO,    CA         92111 

619-565-1319      FAX    619-571-5909 
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DAYTON 


*  May  17,  18,  19,  1996  4* 


General  Chairman,  Ken  Allen,  KB8KE 


Asst,  General  Chairman,  Dick  Miller,  N8CBU 


*  Giant  3  day  Flea  Market 


*  Exhibits 


#  Activities  for  the  Non-Ham 


When  and  Where  -  ~  NEW  DATE  THIS  YEAR  -  - 

May  17, 18  and  19, 1996;  Dayton,  Ohio  at  Hara  Arena 

Communications 

FAXMail:  (information  sent  to  you  via  FAX):  Set  your  Fax  to 

manual  send/receive,  then  call  (513)  276-6934 

BBS  via  America  Online:  Keyword  "Ham",  then  "Conference"  T 
then  ■conventions" ,  then  "Hamvention" 

PHONE:  (513)  276-6930.  For  fast  response,  please  obtain 
the  committee  Voice  Mail  box  numbers  via  FAXMail  or  BBS. 

FAX  (incoming):  (513)274-8369 

MAIL:  Hamvention,  Box  964.  Dayton,  Ohio  45401-0964 

E-MAIL:  Hamvention @ao1, com  orn8emo@ix.netcom.com 

WWW:  http://users.aol,com/hamradclub/dayton.htm 

Special  Services 

Lodging  information  and  special  award  nomination  forms  were 
in  our  1995  Program,  A  limited  number  of  Handicap  parking 
permits  are  available.  License  Exam  by  appointment  only. 
For  Form  61 0,  call  1-800-418-3676 
Call,  FAX,  Mail,  or  BBS  for  more  information. 

Bus  service 

Bus  service  wilt  be  provided  between  Hamvention,  Air  Force 
Museum,  Salem  Mall  and  Forest  Park  Mall  parking  areas. 
Many  hotels/motels  will  have  bus  service  for  a  nominal  charge. 


Returned  Checks 

A  $25  service  charge  will  be  assessed  on  afl  returned  checks. 
Deadlines 

In  order  to  have  time  to  return  tickets  to  you,  we  must  have 
advanced  registration  orders  postmarked  not  later  than  May  3 
(USA)  or  April  26  (Canada).  Tickets  will  not  be  mailed  before 
January  15th,  1996.  Ticket  requests  that  are  received  AFTER 
the  deadline  wilt  be  processed  and  HELD  for  pick-up  at  the 
Hamvention  Office  in  the  Silver  Arena,  Tickets  can  be  picked 
up  beginning  Thursday,  May  16  at  8:00  a.m. 

Flea  Market 

Flea  Market  Tickets  (valid  all  3  days)  will  be  sold  IN  ADVANCE 
ONLY.  No  spaces  sold  at  gate.  A  maximum  of  3  spaces  per 
person  (non-transferable).  Electricity  is  available  in  a  portion  of 
the  last  Flea  Market  row  for  $50  additional.  Rental  tables  and 
chairs  are  not  available  in  the  Flea  Market.  Vendors  MUST 
order  an  admission  ticket  for  each  person  when  ordering  Flea 
Market  spaces.  Please  send  a  separate  check  for  Flea  Market 
space(s)  and  admission  ticket(s).  Spaces  will  be  allocated  by 
the  Hamvention  committee  from  orders  mailed  by  February  5. 
Please  use  1st  class  mail  only. 

Notification  of  Flea  Market  space  assignment  will  be  mailed  on  or 
about  March  25, 1996.     Please  indicate  in  the  box  below  if  you 
would  like  to  attend  regardless  of  Flea  Market  space  assignment. 


HAMVENTION  fs  sponsored  by  the  Dayton  Amateur  Radio  Association  Inc. 


Advance  Registration 

Enclose  check  or  money  order  for  amount  indicated  in 

U.S.  dollars  and  type  or  print  your  name  and  address  clearly 

Make  checks  payable  to: 

Dayton  HAMVENTION  Mail  to  - 

Dayton  Hamvention  Box  1446,  Dayton,  OH  45401-1446 


Admission 
(valid  all  3  days) 

Grand  Banquet    

Alternate  Activities 

Saturday  Luncheon  _ 
Sunday  Luncheon     


How  Many 

m  $12.00* 


tj> 


@  S23.Q0 


*+ 


S 


=5 


Flea  Market  tickets         Please  check  one  and  enclose  two  checks. 
3  Send  admission  tickets  only  if  flea  market  space(s)  assigned. 

J  Send  admission  tickets  regardless  of  flea  market  space  assignment. 


Flea  Market  ± 

{Max. 3  spaces) 


Electricity 
Covered  tent 


add 


Name 


Call 


@  $9.00  $_ 

.;  S9.oo  s_ 

m  Total  $ 

.$45/1  space 
£100/2  adjacent 

.$200/3  adjacent  S_ 

.560.00  S_ 

.$290.  DO  ea.  $_ 

«  Total  $ 


Address 
City 


State 


Zip+4 


Daytime  Phone  #  {       ). 


Evening  Phone  #  (       ) 


*  $15.00  at  door 
"$25.00  at  door,  if  available 
t  Admission  ticket  must  be 
ordered  with  flea  market  spaces 
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Number  30  on  your  Feedback  card 

by  Dean  Lewis  WA3WGV 


Number  41  on  your  Feedback  card 


Oak  Hills  OHR-400 
4  Band  QRP  Kit 


Ah!  the  joys  of  building! 


f 


Jeff  M.  Gold  AC4HF 
1751  Dry  Creek  Road 
Cookevilie  TN  38501 

I  had  not  buili  a  kit  in  awhile  and  my 
personality  had  started  to  deteriorate 
proportionally.  I  seemed  to  have  forgot- 
ten how  therapeutic  the  building  process 
is  for  me.  I  started  to  rationalize  that  I 
have  built  one  of  everything  and  that 
placing  components  on  a  hoard  was  just 
not  as  much  fun  as  it  used  lo  be.  I 
couldn't  resist  the  temptation  when  I 
heard  about  the  Oak  Hills  fourhander 
Four  hands,  three  of  my  favorite  {20. 30, 
40  meters)  and  one  that  I  need  to  spend 
some  more  time  on  (80  meters)  an\  \va\ 
So  I  told  the  XYL  I  needed  some  money 
for  counseling,  and  sent  off  for  the  kit, 

I  anxiously  awaited  the  arrival  of  the 
kit.  My  children  are  now  pretty  well 
grown  up,  no  grandchildren  in  the  near 
future,  so  I  guess  this  is  the  closest  I  can 
come  lor  the  lime  being  to  an  anxiously 
awaited  arrival.  T  got  home  from  work 
on  Friday  afternoon.  This  was  a  real  hig 
weekend  for  me.  Three  days  off  and  the 
weather  was  supposed  to  be  nice  for  the 
first  lime  in  eight  weeks.  What  more 
could  I  ask  for?  I  came  home  from  work 
and  there  was  the  box  from  UPS  that  I 
had  been  waiting  for.  Having  signifi- 
cantly matured  (if  you  can  believe  this 
one),  t  went  and  changed  out  of  my 
work  clothes  before  taking  the  prize  to 
my  workshop  to  unpack. 

The  first  thing  I  noticed  when  opening 
the  box  was  how  carefully  and  profes- 
sionally it  was  packed.  All  of  the  little 
components  were  packed  inside  the  ease 
and  sealed  so  that  you  don't  accidentally 
throw  them  away.  There  arc  ihree 
printed  circuit  boards,  not  counting  the 
optional  kcyer.  The  boards  are  the  abso- 
lute best  I  have  ever  come  across  (I  have 
seen  some  as  good,  but  none  better). 
They  are  solder  masked  and  have  a  ter- 
rific silk-screening.  There  is  no  question 


which  parts  go  where.  The  receiver 
board  has  the  parts  fairly  well  packed,  so 
the  very  high  quality  silk-screening  is  a 
definite  plus. 

Another  thing  I  have  noted  is  that 
Dick  from  Oak  Hills  really  listens  to  his 
customers.  This  is  evident  with  the 
documentation.  The  documentation 
comes  in  several  sections  which  are  in- 
dividually  stapled.  The  printing  is  top 
quality  and  easy  for  even  my  old  eyes  to 
read  without  the  need  for  those  new 
reading  glasses  (so  in  essence  the  kit 
makes  me  feel  a  little  younger).  The  first 
section  of  the  documentation  is  the  As- 
sembly Instructions,  Oak  Hills  has  a 
couple  of  pages  on  things  you  need  to  be 
aware  of  lo  make  your  building  experi- 
ence more  pleasant  and  more  likely  to 
have  you  succeed  with  the  project.  The 
instructions  are  step  by  step,  but  not  in 
the  hand-holding  "put  this  part  R3  in 
hole  in  section  1A"  way  Heath  used  to 
do  it,  I  really  appreciate  the  clearness  of 
instructions  and  not  having  to  read  and 
reread  something  many  times  to  figure 
out  if  what  I  read  and  thought  I  under- 
stood is  what  the  writer  meant  for  me  to 
understand. 

Working  with  technical  writing  in  the 
computer  field,  I  realize  how  hard  it  is  to 
write  good  instructions.  Oak  Hills  also 
has  started  to  include  very  professional 
diagrams  for  the  final  assembly  in  with 
the  documentation.  There  are  separate 
sections  for  each  board  that  list  all  the 
components,  a  schematic,  and  an  excel- 
lent, enlarged  overlay.  One  of  my  main 
criteria  for  pleasure  in  building  a  kit  is 
knowing  what  the  author  really  means 
when  building  instructions  are  given,  I 
feel  it  takes  some  of  the  therapeutic 
value  away  from  the  project  when  there 
is  ambiguity  in  any  of  the  steps. 

The  parts  for  each  board  come  sepa- 
rately wrapped.  This  is  another  example 
of  Oak  Hills'  listening  to  the  customers. 


From  OHR-400 


Back  OUR-400 


For  each  board  the  parts  are  separated  by 
type,  such  as  resistors  and  capacitors.  1 
usually  hate  the  first  stage  of  building, 
which  involves  the  sorting  out  of  the 
parts  and  checking  to  make  sure  that 
they  are  all  there.  It  used  to  take  a  great 
deal  of  lime  to  separate  and  label  the 
parts.  Now  I  use  little  plastic  parts  bins 
and  dump  the  resistors  in  one.  the  ca- 
pacitors in  another,  and  so  on,  I  find  it 
fairly  easy  to  then  use  my  magnifying 
glass  (even  Oak  Hills  couldn't  solve  this 
problem  for  me)  to  make  sure  1  get  the 
right  part  when  I  start  stuffing  the  board. 
I  find  that  alter  a  few  minutes  of  separat- 
ing out  the  parts  and  documentation  I 
can  get  into  the  project  fairly  quickly. 

The  cabinet  for  the  kit  is  also  very 
high  quality  and  has  a  great  paint  job. 
The  panels  are  beautifully  screened.  I 
believe  ihem  to  be  as  good  in  quality  as 
the  major  transceiver  manufacturers' 
cabinets. 

There  are  two  distinct  and  equally  im- 
portant aspects  of  a  kit  for  me:  how 
much  fun  it  is  to  build  and  how  much  I 
like  to  operate  it  when  it  is  done.  I  have 
found  that  there  are  sufficient  variables 
involved  in  implementing  a  kit  design  so 
that  even  the  best  designs  may  not  work 
as  they  should  when  they  are  built.  Some 
rigs  are  just  more  fun  to  operate  than 
others,  I  finally  took  some  lime  recently 
to  ponder  this  aspect  of  my  building  ex- 
periences. I  have  built  about  every  kit  on 
the  market  in  the  last  three  years,  1  can 
pinpoint  exactly  what  constitutes  a  plea- 
surable building  experience  for  me.  The 
parts  in  the  kit  have  to  he  high  quality: 
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the  documentation  has  to  be  clear,  tested 
and  revised  to  eliminate  errors,  with  no 
ambiguity  at  all;  the  printed  circuit 
board  needs  to  be  high  quality  and 
clearly  screened;  and  there  should  be 
separate  parts  lists  by  circuit  board,  with 
a  clear  enlarged  parts  overlay. 

The  fun-to-operate  part  is  much  more 
nebulous.  This  aspect  is  very  personal.  I 
have  come  up  with  a  scientific  method 
to  determine  this  aspect.  It  is  really  quite 
easy.  I  have  many  rigs  on  my  work- 
bench. The  number  and  type  seem  to 
change  constantly.  I  find  there  are  some 
rigs  that  I  just  keep  using  after  the  initial 
testing  and  evaluating.  The  reason  for 
this  is  that  they  seem  to  me  to  work  bet- 
ter and  are  more  fun  to  operate.  I  put  my 
Norcal  40  in  this  category,  as  well  as  the 
Oak  Hills  kits  I  have  built,  I  think  it  is 
pretty  amazing  that  small  companies 
like  Wilderness  Radio  and  Oak  Hills  can 
put  out  such  high-quality  kits.  They 
work  very  well  as  long  as  they  are 
assembled  properly. 

Building 

I  found  no  unwanted  surprises  while 
building  the  kit.  1  built  up  the  three 
boards  and  put  in  the  optional  iambic 
keyer.  All  went  together  quickly,  even 
though  I  checked  my  work  very  care- 
fully to  make  sure  the  correct  parts  were 
in  the  proper  places  on  the  printed  cir- 
cuit board  and  also  checked  all  of  my 
soldering  joints  with  a  magnifying  glass. 


It  can  take  quite  a  few  hours  to  trace 
problems  such  as  diodes  or  electrolytic 
capacitors  being  put  in  the  wrong  direc- 
tion, or  having  the  wrong  values  of  resis- 
tors or  capacitors  placed  on  the  board.  It 
is  much  more  economical  and  pleasur- 
able to  take  a  few  extra  seconds  for  each 
part  and  verify  that  they  do  indeed  be- 
long at  a  particular  location.  The  board 
was  a  pleasure  to  solder.  The  plated 
through-holes  are  very  easy  to  solder 
and  make  for  strong  connections.  These 
also  complicate  unsoldering,  so  make 
sure  you  have  the  right  pans  in  the  right 
holes!  If  you  should  make  a  mistake 
(most  of  us  do),  I  recommend  a  good 
quality  solder  sucker  (can  be  purchased 
at  Radio  Shack)  and  with  this  board 
some  solder  wick  is  helpful. 

Testing  and  Alignment 

It  was  another  Friday  evening  and  the 
end  of  a  really  tough  week.  I  am  sup- 
posed to  take  my  wife  out  for  dinner,  and 
my  son  is  already  at  a  friend's  house  for 
the  weekend.  Sounds  like  a  good  time 
for  a  romantic  weekend. ..well,  there  was 
one  problem.  I  was  super-stressed  from 
the  week's  events.  I  was  in  dire  need  of  a 
"therapy  session." 

I  did  my  mandator)-  chores,  changed 
to  my  *play  clothes"  and  went  into  the 
shack.  I  went  to  the  bench  and  checked 
the  Oak  Hills  Research  400  that  I  have 
put  hundreds  of  parts  into  and  over  50 
wire  connections  and  mounted  many 


Photo  A.  The  OHR-400  QRP  kit  is  sensibly  packaged  and  logically  arranged. 
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mechanical  connectors,  switches,  and 
jacks. 

The  project  passed  the  initial  smoke 
test.  I  was  very  relieved  when  nothing 
sizzled  on  power  up.  I  then  took  out  the 
alignment  procedures  and  was  ready  to 
rolL  If  you  don't  have  the  proper  equip- 
ment or  can't  get  it  aligned.  Oak  Hills 
will  align  the  completed  rig  for  $65,  in- 
cluding shipping  it  back  to  you. 

The  initial  frequency  setup  went  very 
quickly.  Three  of  the  four  bands  came  up 
exactly  on  frequency  with  no  adjust- 
ments necessary.  Getting  the  fourth  on 
frequency  was  a  matter  of  adjusting  a 
trim  capacitor.  It  was  very  easy,  using  a 
frequency  counter  as  is  suggested.  I 
switched  back  and  forth  between  the 
bands  and  the  oscillator  for  each  band 
started  with  no  problems.  The  only  time- 
consuming  adjustment  involves  adjust- 
ing a  coil  and  a  trim  capacitor  to  get  the 
correct  bandwidth  out  of  the  VFO.  I  also 
like  to  get  it  so  the  dial  reads  near  the 
real  frequency.  I  didn't  encounter  any 
difficulties  with  this  part, 

You  next  adjust  two  coils  on  the  oscilla- 
tor board  for  each  band  for  peak  signal 
voltage  as  measured  on  a  scope-  I  later 
found  that  I  did  not  tune  the  20  meter  band 
coils  correctly,  I  noticed  this  when  I  tested 
out  the  rig  and  found  the  SWR  was  high 
on  20  meters,  even  though  I  knew  I  was 
using  a  resonant  antenna,  There  were  two 
peaks  for  the  coils,  using  a  scope  to  moni- 
tor, You  need  to  check  to  make  sure  you 
peak  them  on  the  correct  frequency,  as 
stated  in  the  manual.  On  20  meters  I  no- 
ticed that  when  I  was  peaking  on  the 
wrong  frequency  the  power  output  went 
up  to  about  10  watts  on  my  QRP  wattme- 
ter, but  was  right  in  range  at  the  designated 
frequency. 

Your  next  step  is  to  move  to  the  re- 
ceiver board  and  adjust  the  voltage  at  a 
given  point  using  a  trinipot  That  is  all 
you  do  on  that  board  at  this  time. 

Moving  on  to  the  TX/REC  board,  you 
tune  a  set  of  coils  for  each  band  to  get 
maximum  signal  output  as  measured  on 
a  QRP  wattmeter  The  two  coils  interact 
so  that  you  need  to  go  back  and  forth  a 
few  times,  I  noticed  that  20  meters 
wasn't  putting  out  a  full  4-5  watts,  I 
found  that  I  had  the  power  supply  turned 
back  to  about  9  volts,  I  turned  the  supply 
up  to  13  volts  and  the  power  came  right 
up.  All  the  bands  tuned  up  easily  and  I 
got  the  correct  power  output  on  each 
band. 


AMATEUR  TELEVISION 


GET  THE  ATV  BUG    wmm 

att  pep 
Transceiver 

Only  $499 

Made  in  USA 
Value  +  Quality 
from  over  SOyears 
in  ATV.„W60RG 

Snow  free  line  of  sight  DX  is  90  miles  -  assuming 
1 4  dBd  antennas  at  both  ends.  1 0  Watts  in  this  one 
box  may  be  all  you  need  for  local  simplex  or  repeater 
ATV.  Use  any  home  TV  camera  or  camcorder  by 
plugging  the  composite  video  and  audio  into  the  front 
phono  jacks.  Add  70cm  antenna,  coax,  13.8  Vdc  @ 
3  Amps,  TV  set  and  you're  on  the  air  -  it's  that  easy! 

TC70-10  has  adjustable  RF  out  (1  to  10w  p.e.p.)  and 
sync  stretcher  to  properly  match  RF  Conoepts  4-1 1 0  or  Mi- 
rage D1010N-ATV  amps  for  100  Watts  pep.    Specify 
439.25,  434.0,  427,25  or  426.25  MHz,  2nd  xlal  add  $20. 
Hot  GaAsfet  downcon  verier  varicap  tunes  whole  420-450 

MHz  band  to  your  TV  ch3.  7.5x7.5x2.7"  aluminum  box. 

Transmitters  sold  only  to  licensed  amateurs,  for  legal  purposes, 

verified  in  the  latest  Callbook  or  send  copy  of  new  license. 

Hams,  call  for  our  complete  10  pg,  ATV  catalog 

Everything  you  need  for  400,  900  or  1 200  MHz  ATV. 


(818)  447-4565  M-ThSam-Sttpmpsl    Visa,  MC,  UPS  COD 

P.C.  ELECTRONICS  Tom(W6CPRG> 

2522  Paxson  Une  Arcadia  CA  91007      Maryann  (WB6YSS) 


4  PORT  REPEATER  AND 
LINK  CONTROLLER 


FEATURES: 

•  4- full  duplex  radio  pants 

•  Optional  Autopaich  available 

•  Unique  CW  for  each  port 

•  DTMF  control  from  any  port 

•  100  user  command  macros 
■  300*9600  baud  serial  port 

•  4- Layer  board  construction 

»  Pticed  for  any  groups  budget 


RLC-4  REPEATER  CONTROLLER 

Benefits: 

With  DTMF  and  serial  programming  features,  your  controller 
is  more  secure  from  unwanted  access.  Use  only  1  controller  ai 
your  site  to  control  up  to  4  separate  repeaters/links  with  their 
own  personalities  and  features  intact.  Make  emergency 
auiopaich  calls  with  the  telephone  option.  Only  the  RLC-4  can 
make  these  features  available  at  such  a  Jow  price. 


$414.95 


Link  Communications,  Inc. 

1 15  2nd  Ave.  N.E.,  Sidney,  MT  59270 

Call  for  informajon  about  our  complete  line  of  controllers 
14061 481-7515  (Voice)    (800)  61CW085  (Qnkra)    L4M>  482-7547  Ifrtf 


CIRCLE  47  ON  READER  SERVICE  CARD 


Unique  Ham  Devices 


CK-53  CW  Keyer  /  Monitor 

The  CK-53  provides  monitoring 
and  display  of  Morse  code  trans- 
missions using  your  personal  com- 
puter. The  CK-53  is  also  a  keyer 
translating  your  keyboard  entries 
into  perfect  code.  Included  PC  soft- 
ware provides  monitoring,  control, 
and  logging  of  QSOs.  Features  code  speed  5  to  35 
WPM  with  auto  speed  tracking.  Complete  with  2.5* 
by  3"  assembled/tested  PCB+  software  0.5*  or  5.25* 
disk  h  and  detailed  users  manual. 
Perfect  for  learning  or  building  code  apeed! 
CK-53        879,95  +  S&H 

LTZ-01  Long  Tone  Decoder 

The  LTZ-01  is  a  remote  control  / 
alert  module.  Two  relays  are  com- 
pletely comrolJablc  via  DTMF  tones 
received  from  your  radio  or  scanner, 
With  a  few  $  of  parts  (or  the  CKLZ- 
t)  can  be  used  to  monitor  DTMF 
activity.  Complete  with  2"  by  T  assembled  and  test- 
ed PCB,  Software  (35*  or  5.25*),  installation  parts, 
and  detailed  users  manual, 
LTL4X      SSM5  +  S&H 

CKLZ-1  Display  Module 

Two  line  by  16  character  LCD  display  module 
works  directly  with  either  of  the  above  products. 
Includes  assembledAested,  2.25"  by  3,3d"  module, 
and  manual.  Twenty  percent  discount  w ith  purchase 
of  one  of  above, 
CKLZ-1     $59.95  +  S&H 

Additional  discounts  available,  Call  for  information* 


- 


Next  Day 


6*f itOd  tfvoaM 

K©22 


E 


Coll  Today  £ 
We  Ship    Arjvf/tojr 


/•wth-C&lor 
Rainbow  Assortment 


Mall 


Antennas  West 
V801)  373-8425 


m  $29.95 

200  $39.95 

400  $49.95 

500  $54h95 

lim  $99,95 

\M  pnknHhl  2m%  **i  Mr  pn*-\u  m*ik. 
Bdi  500*2-5,  Ptwo.  LT  JC4*05 


2ndDar 
$24.95 
$J4r95 
$44,95 
$49,95 
$8995 


ASAP 
$19.95 
$29.95 
$.19.95 
$44.95 
$79M 


The  Worldwide  Aeronautical 

ncy  Directory 


^i^' 


_RONAUTrCAL 
COMMUNICATIONS 


CIRCLE  5  ON  HEADER  SERVICE  CARD 


PAY  TV  AND  SATELLITE  DESCRAMBLING 

AH  Now  Info         1996  Edilion  ■  Vol  7        Ouf  Best  Yel 


Pay  TV  and fSaleKlte  Descrambting  Volumes  1-7  (all  tiiffefenl) 
Satellite  and  PBS  Hadwig,  Wireless  and  Cable  Hacking, 
Comptea  Wizard.  Buying  Surpass  Seized  and  Distressed  Goods. 
Geiular  Phone  Hacting.  Computer  and  f^one  Hacking,  New 
Hackfif  Video  $15 &  each,  3*34.^  or  &S52.9S.  American 
Hack&f  Magazine  $29.35  includes  B8S  Our  Best  Deal  only 
$129.55  Includes  everything  here  and  lots  more  Mew  catalog  S1 


SCRAMBLING   NEWS 

3494  Delaware  Ave.  *123.  Buffalo.  NY  14217-1230 
Voiced  AX  71  &  874  2088  BBS  71 6  871-191 5  diawson  « localnet 


CIRCLE  36  ON  READER  SERVICE  CAftD 


Advance  Design  Labs%  Inc. 

3245  N.  Courtetiay  Pkwy 

Suite  69 

\fcrritt  Island,  FL.  32953 


(BOO)  701-8873 
(407)  636-8096 
FL.add6% 

visa\mck;od 


NO  TUNERS 

NO  RADIALS 

NO  RESISTORS 

NO  COMPROMISE 

SIX  EXCELLENT  REVIEWS  JUST 

DONT  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOG. 

In  Oct  79. 1»W         '  S*pl   *3.  19S5         Man*  f$,  1M 
CO.  D*c.  1  MS         Mw.  W. H.  Si        HOV  ^  ■•* 

BILAL  COMPANY 

137  Manchester  Drive 

Florissant.  Colorado  80816 

(719)  SB7  0650 


page  be 
Robert  Ev 
has  qurckly 
become  the 
defir 

reference  for 
aeronautical 
DXers 
worldwide. 
Second  Edition 
Only  ... 
519.95  (+S2) 


The  uncontested  best  batik  in  the  field.  An  in  valu- 
able source  book  Monitoring  Times 

Comprehensive  and  fully  informative.  Applicable  to 
the  novice  as  wet!  as  to  the  advanced  monitor.  A 
book  second  to  none,  i  could  go  alt  night  with 
superlatives.  Ne  w  Zealan  d  DX  Times 

Quite  simply  ffre  best  and  most  authoritative  book 
on  aircraft  communications.        Short  Wa  ve  Mag* 

This  has  to  be  the  most  complete  treatise  on  HFt 
VHFand  UHF  voice  and  digits i  a  irera  ft  communica  - 
tions  we  have  seen.  Over  2350  discrete  frequen- 
cies are  given  exhaustive  attention  with  in-depth 
explanations  of  who,  what,  where  and  why  various 
communications  take  place.  A  bargain  at  St  9. 95. 

Westtink  Report 

Universal  Radio 

6830  Americana  Pkwy, 
Reynaldsburg,  OH  43068 

♦  Phone:  800431-3939 

♦  FAX:      614  866-2339 
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Photo  B,    "The  boards  are  the  absolute  best  I  have  ever  come  across.  There  is  nu  question 
which  parts  go  where," 


The  rest  of  the  alignment  went  fairly 
quickly  (well,  I  actually  missed  dinner 
and  was  in  the  doghouse  for  a  while,  but 

it  seemed  like  only  a  few  seconds).  You 
adjust  a  trim  capacitor  on  the  receiver 
board  to  get  the  signal  centered  in  the 
right  place  for  the  audio  filter.  The  direc- 
tions are  quite  clear  and  should  be  fol- 
lowed carefully,  You  then  only  need  to 
adjust  the  sidetone  level  and  one  more 
trim  capacitor  to  make  *ure  that  you  are 
transmit  ling  and  receiving  on  the  same 
frequency,  Another  transceiver  is  a  good 
tool  for  this.  If  you  have  installed  the  op- 
tional keyer  there  is  a  simple  adjustment 
tor  the  iambic  kc>er  weighting  to  gel  it 
to  your  preferred  setting. 

"I  would  recommend  this  kit 
very  highly  to  hams  that  have 
a  building  project  or  two 
under  their  belt . . .  w 

To  finish  fine-tuning  the  receiver  I  de- 
cided to  take  it  lo  my  operating  bench 
and  hook  up  an  antenna.  1  put  the  rig  on 
20  meters  using  a  gel  cell  for  power  As  I 
was  connecting  the  antenna  1  heard 
EA3DKR  calling  CQ.  I  finished  con- 
necting the  antenna  quickly  and  gave 
him  a  call.  Carlos  came  right  back  lo  me. 
Who  needs  all  those  other  alignments? 
He  WBS  a  559  and  gave  me  a  559.  My 
two~element  quad  may  have  helped  a 
little.  I  worked  an  LZ1KOZ  through  a 
pileup  almost  immediately  after  working 
Carlos.  Next  1  switched  to  40  meters  and 
had  a  long  rag -chew,  then  hack  lo  20  to 
work  some  more  DX.  I  worked  a  Cuban 
station  off  the  back  of  the  beam. 

Later  in  the  weekend  I  worked 
UX3FW.  Yura,  S59AA.  in  Izmail,  Franc 
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SP3WYQ,  George  T77BL  in  the  Repub- 
lic of  San  Marino  (it  took  awhile  to  fig- 
ure out  where  that  was),  and  Franc 
9A2HF.  I  also  did  some  rag-chewing  on 
30,  40,  and,  yes,  80.  One  QSO  on  80 
meters  was  an  hour  long.  I  hadn't 
worked  80  in  quite  awhile  and  was  very 
pleased  with  how  well  the  rig  worked 
with  5  watts  on  this  noisy  band. 

I  received  comments  like  "Your  new 
rig  sounds  great,"  "Did  you  say  QRP?," 
"Congratulations,  QRPT  sounds  FB, 
Jeff!"  (this  guy  started  at  100  watts  and 
we  ended  up  going  QRP-QRP  on  80 
meters),  "solid  copy."  The  last  guy  I 
talked  with  went  on  and  on  about  how 
good  it  sounds.  I  worked  anyone  I  heard, 
even  DX  that  was  real  weak.  I  had  nice 
long  QSOs  with  no  problem,  on  every 
band. 

The  rig  was  putting  out  about  4  watts 
on  20  meters  and  I  turned  the  power 
back  to  4  watts  when  using  the  other 
bands.  Listening  to  the  OHR-400  on  a 
commercial  transceiver,  I  found  it  had  a 
really  sweet  note. 

1  noticed  on  20  meters  the  SWR  was 
just  a  little  higher  than  it  should  be,  I 
took  out  the  alignment  tool  that  was  pro- 
vided and  adjusted  the  oscillator  board 

coils  for  20  meters.  It  brought  the  SWR 
right  down  lo  1 ;  1  and  the  rig  was  putting 
out  4  watts  as  it  was  supposed  to, 

1  had  the  covers  off  a  number  of  limes 
during  the  weekend.  This  is  standard  op 
erating  procedure  for  me.  It  usually 
lakes  me  a  few  times  to  get  things  set  up 
the  wray  I  like  them,  I  guess  you  could 
say  I  am  a  "tweak  freak-" 

The  receiver  is  sensitive  and  selective 
and  quiet.  The  VFO  is  very  stable.  The 

audio  filter  and  RIT  work  welL  The 


QSK  is  fantastic,  very  quiet  and  quick. 
The  optional  Curtis  keyer  works  fine. 
The  audio  is  enough  to  drive  a  nice  size 
Radio  Shack  speaker.  The  transmitter 
has  a  variable  power  control  so  you  can 
work  very  low  power  if  you  choose  to. 
You  can  adjust  the  power  from  about  5 
watts  on  20  and  30  to  about  8  watts  on 
40  and  80  to  close  to  zero. 

I  must  say  that  I  really  enjoy  operating 
this  little  rig.  There  is  an  intangible  vari- 
able that  I  have  with  both  the  buildins 
and  the  operating  of  one  of  these  kits,  I 
call  it  the  enjoyment  factor.  The  building 
of  this  gets  my  top  rating.  A  great  deal  of 
time  and  energy  went  into  making  it  a 
very  pleasurable  experience.  Does  this 
mean  it  is  perfect?  By  no  means.  I  could 
spend  time  criticizing  minor  aspects,  but 
they  were  minor  enough  that  they  in  no 
way  detracted  from  the  building  experi- 
ence or  my  operating  experiences.  I 
would  recommend  this  kit  very  highly  to 
hams  w?ho  have  a  building  project  or  two 
under  their  belt,  or  even  to  a  new  builder 
who  may  want  to  get  a  little  help  with 
the  alignment.  There  is  great  pleasure 
and  satisfaction  to  be  had  when  using  a 
rig  that  you  built  yourself  and  that  works 
very  well. 


Specifications:  8tWO-3(«0  Meter 
Bands 


Receiver 

•  RF  preamp 

•  Diode  ring  mixer 

•  Selectable  AGC  manual  gain 

control 

•  4-poIe  crystal  ladder  filter 

•  Selectable  4-po!e  audio  filter 

•  Very  stable  VFO 

■  VFO  covers  150  kHz  each  band 
•RTT±1  kHz 

Transmitter 

•  4—5  watts  all  bands 

•  Adjustable  from  rear  panel  0-full 

power 

•  Smooth  QSK  circuit 

•  Sidetone  generator  with  level 

adjust 

■  Both  iambic  and  manual  key  jacks 


Why  muddle  the 
waters?  Subscribe  to 


Number  45  on  your  Feedback  card 


Kill  Your  Interference 


Steve  Katz  WB2WIK/6 
21101  Celtic  Street 

ChatsworthCA91311 


This  subject  has  been  so  well  cov- 
ered over  the  years  thai  I  can't 
adequately  bibliograph  past  ar- 
ticles. Yet,  I  still  hear  a  dozen  limes  a  week 
(mm  hams,  both  old  and  new,  that  they 
can' t  operate  various  bands  (or  at  various 
times,  or  whatever)  because  they  cause  in- 
terference to  televisions,  radios,  tele- 
phones, intercoms,  compute  modems,  fax 
maehines...you  name  it. 

Hey,  folks,  this  is  1996,  We're  all  pan 
of  the  information  superhighway,  like  it 
or  not.  Electronic  trinkets  abound,  and 
thousands  more  will  follow.  Who 
doesn't  have  a  PC?  Who  doesn't  have  a  fax 
machine?  Who  doesn't  have  a  stereo  system? 
And  surely,  who  doesn't  have  a  telephone? 

In  many  parts  of  the  country,  cable  TV 
servers  and  telephone  companies  are  co- 
operating to  replace  copper  wiring  with 
fiber-optic  cables  to  create  interactive 
television  and  telephone  services  with 
fantastic  bandwidth.  These  services  will 
be  more  difficult  to  interfere  with,  be- 
cause you  can't  create  electromagnetic 
interference  to  an  optical  transmission 
system.  But  it  might  be  many  years  be- 
fore our  homes  are  suitably  cabled,  and 
we'll  still  be  using  conductor-type 
appliances  for  the  foreseeable  future. 

The  solutions  are  amazingly  simple. 
But  many  hams  don't  seem  to  want  to 
know,  or  do,  anything,  to  help  diem- 
selves.  If  you're  not  a  total  dimwit,  fol- 
low some  simple  advice:  Interference 
problems  can  be  resolved,  and  it's  up  to 
you  to  resolve  them. 

TVI 

This  is  a  relatively  easy  one.  Televi- 
sion sets  are  intended  to  be  receivers, 
they're  just  not  particularly  selective 
ones.  If  you  and  your  neighbors  arc  on 
"caWfe,"  and  you're  having  TVI  prob- 
lems in  your  own  home  or  those  of  your 
neighbors,  the  first  order  of  business  is 
to  reduce  the  number  of  peripheral  wires 


connected  in  the  cable  signal  line,  If  you 
(or  your  neighbors)  have  appliances  other 
than  an  approved  cable  TV  converter  box 
or  a  TV  set  connected,  disconnect  every- 
thing else  (VCRs,  preamps,  switches,  etc.) 
and  see  if  the  TVI  persists. 

The  coaxial  line  from  the  cable  ser- 
vice to  the  television  set  should  be  as  di- 
rect as  possible.  Don't  connect  VCRs  in 
this  path!  If  you  need  to  use  a  VCR.  as  most 
of  us  do,  connect  its  input/output  ports  using 
audio  cables  to  the  television's  audio  input/ 
video  input  and  audio  output/video  output 
jacks.  All  the  modern  sets  have  such  provi- 
sions. I  see  many  licensed  hams  who  have 
VCRs  and  other  accessories  connected  to 
their  cable  lines,  when  it  is  completely  unnec- 
essary. WTiy  convert  audio  and  video  signals 
to  Channel  3  and  feed  them  into  the  TV's 
tuner  what  you'll  get  far  belter  results  just 
plugging  ihem  directly  into  the  audio  and 
video  amplifiers  in  the  set,  without  using 
any  RF?  It  doesn't  make  sense. 

If  you're  on  cable,  do  not  use  a 
preamp.  They're  a  total  waste  of  time  for 
cable  television  services.  The  signal 
level  from  the  cable  should  be  sufficient 
to  provide  a  good,  strong  signal  to  four, 
five,  or  six  televisions  without  the  need 
for  any  kind  of  preamplifieation.  If  you 
think  you  get  "better  reception"  with  a 
preamp  in  your  cable  line,  either  you're 
kidding  yourself,  or  there's  something 
seriously  wrong  with  the  signal  level 
provided  by  your  cable  company.  Ask 
them  to  come  out  and  perform  a  mea- 
surement on  your  cable  signal   level. 

They  all  have  small  hand-held  devices 
which  let  them  know  immediately  if 
your  signal  level  is  sufficient.  If  it  isn't. 

then  it  is  their  responsibility  to  fix  the 
problem,  not  yours. 

Another  warning  if  you're  on  cable:  If 
your  cable  was  installed  more  than  a  few 

years  ago.  it  is  very  likely  the  service  has 

deteriorated  due  to  lack  of  adequate 
maintenance.  The  coaxial  cables  used 


need  to  be  replaced  every  few  years. 
They  don't  last  forever  The  connectors 
are  not  waterproof,  and  often  fill  up  with 
water,  creating  a  reduction  in  signal 
strength  and  Ihc  possibility  of  mixing 
signals  with  your  transmitter,  which  in 
turn  creates  interference.  Connectors 
should  be  clean  and  dry.  You  can  check 
them  yourself,  if  you  can  reach  them.  If 
you  disconnect  the  cable  from  the  "feed" 
(either  above  or  underground),  and  wa- 
ter drips  from  the  connector,  this  is  a  real 
problem  that  needs  to  be  addressed.  Wa- 
ter in  an  RF  connector  almost  always  in- 
dicates that  water  will  also  be  present  in 
the  coaxial  cable  attached  to  it.  This,  too, 
adds  attenuation  and  reduces  signal  lev- 
els. Normally,  maintenance  of  the  cable 
right  up  to  the  entry  point  of  your  home 
is  your  cable  company's  responsibility. 
The  cable  inside  your  home  is  normally 
your  responsibility. 

If  you  or  your  neighbors  are  not  on 
cable,  you  may  not  have  sufficient  signal 
levels  to  override  interference.  Unless 
you  can  literally  see  the  television 
transmitter's  antenna  from  your  TV  an- 
tenna site,  the  signal  will  not  be  all  that 
strong.  Replace  old,  oxidi/ed  antennas 
with  new  ones,  and  make  sure  they  are 
properly  aimed.  Avoid  using  300-ohm 
"I win  lead"  for  TV  antennas!  Use  a  300- 
ohm-to-75-ohm  balun  instead,  installed 
directly  across  the  antenna  terminals, 
and  feed  the  antenna  with  high-quality, 
double-shielded    RG59-    or    RG6-type 

CATV  coaxial  cable,  (RG6  "quad," 
which  has  four  shields  and  is  "100% 
shielded"  is  an  excellent  choice.  It's 

what  the  cable  TV  companies  use.  and 

ifs  not  expensive.)  If  you  don't  have  the 
proper  crimping  tool  for  type  4tF*  TV 
connector  installation,  borrow  of  buy 
one.  The  best  ones  are  not  expensive, 

and  are  a  good  investment,  since  it 
seems  these  connectors  are  here  to  stay. 
If  your  TVI   problems  are   from   HF 
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(1.8-30  MHz)  transmissions,  iry  using  a 
high-pass  filter  in  ihc  coaxial  line  to 
your  television  set,  with  the  filter  in- 
stalled right  at  the  rear  panel  connector 
of  the  TV.  or  better  still,  inside  the  TV 
between  the  rear  panel  and  ihe  tuner.  Try 
grounding  the  case  of  this  filter.  If  that 
doesn't  help  or  makes  ihc  interference 
worse ,  remove  the  ground, 

A  word  about  high-pass  TV1  filters: 
These  come  in  several  "flavors  "  and 
performance  is  unrelated  to  cost  in  my 
experience.  The  most  effective  ones  are 
really  the  300-ohm  "twin  lead"  filters, 
where  each  side  of  the  balanced  line  is 
filtered.  Unfortunately,  the  most  effec- 
tive TV  transmission  line  is  coaxial 
cable,  not  twin  lead.  Herein  lies  a  di- 
lemma, but  it's  an  easily  solved  one.  For 
stubborn  cases  of  TVL  Tve  often  found 
that  using  a  coaxial  fecdline  to  the  back 
of  the  set,  followed  by  a  75-ohm  (coax)- 
to-300-ohm  (twin  lead)  balun,  followed 
by  a  300-ohm  high-pass  filter,  followed  by 
another  300-ohm  (twin  lead)-to-75-ohm 
(coax  \  balun.  into  ihc  TV  sets  tuner,  is  what 
works  besL  Sure,  it  seems  crazy  to  transform 
from  coax  to  twin  lead  and  then  from  twin 
lead  back  to  coax  again  just  to  install  a  300- 
ohm  filter,  but  there  is  a  method  to  this 
madness. 

The  problem  with  most  75-ohm  co- 
axial cable  high-pass  Utters  is  that  while 
they  do  a  splendid  job  rejecting  interfer- 
ence conducted  within  the  cable,  they  do 
absolutely  zero  for  ^common-mode"  in- 
terference, which  is  carried  on  the  outer 
conductor  of  the  coaxial  cable.  Such  in- 
terference conducts  right  past  a  75-ohm 
coaxial  filter,  and  enters  the  television 
set  on  the  outer  conductor  (shield)  of  the 
cable  alone,  and  can  create  nightmarish 
problems.  By  breaking  up  the  cable's 
shield  using  isolation  transformers  and  a 
balanced  filter,  such  common-mode  in- 
terference is  thwarted  by  the  "broken 
circuit"  created.  (P.S, — Good  75-ohm- 
to-300-ohm  baluns,  and  300-ohm  high- 
pass  filters,  have  almost  no  insertion 
loss,  so  don't  worry  about  losing  a  lot  of 
signal  strength  with  this  system.  If  you 
use  good  coaxial  cable  and  a  good 
300-ohm  filter,  it  won't  happen.) 

If  the  interference  pa>blems  are  from 
VHF-UHF  transmissions,  the  best  high* 
pass  filter  in  the  world  won't  help. 
You'll  need  to  use  a  "stub,"  which  is 
tuned  to  reject  the  specific  frequency  of 
the  interfering  signal,  Such  a  '"stub"  will 
need  to  be  one  quarter-wavelength  long, 
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measured  in  coox\  at  the  interfering  fre- 
quency, and  connected  in  parallel  with 
the  coaxial  feedline  to  your  TV  set's 
tuner,  as  close  to  the  tuner  as  possible. 
One  quarter-wavelength  in  coax  will  be 
shorter  than  a  real  quarter-wavelength 
because  the  length  needs  to  be  corrected 
by  the  velocity  factor  of  the  coax  used. 
For  solid-polyethylene  coaxial  cable 
types,  the  velocity  factor  is  usually  0,66; 
for  "'foam"  dielectric  coaxial  cable 
types,  the  velocity  factor  is  higher,  typi- 
cally 0.78  to  0.80  or  so.  Such  a  "stub"  is 
easily  connected  to  the  backside  of  a 
television  receiver  using  a  "T"  (or  "tee") 
adapter  having  a  single  type  F  male  fit- 
ting and  two  type  F  female  receptacles. 
Such  items  can  be  picked  up  for  a  couple 
of  dollars  at  Radio  Shack  or  similar  re- 
tail stores.  By  the  way,  in  case  you  didn't 
know,  a  quarter-wave  "stub"  rejection 
filter  has  no  connection  to  the  "open 
end"  of  the  coax.  Don't  short-circuit  the 
open  end,  and  don't  terminate  it  with 
anything,  or  it  will  be  completely  inef- 
fective. The  quarter-wave  "stub"  works 
on  the  principle  that  the  impedance  of  a 
transmission  line  is  inversely  propor- 
tional to  its  termination  impedance  ev- 
ery* quarter-wave.  If  you  leave  a 
quarter-wave  stub  open-circuited  at  one 
end,  the  reflected  impedance  will  be  a 
short  circuit  at  the  opposite  end,  on  the 
frequency  where  the  stub  represents  a 
quarter- wavelength  in  coaxial  cable* 
Thus,  a  quarter- wave  "open-circuited" 
stub  will  look  like  a  short  circuit  on  its 
resonant  frequency,  and  will  shunt 
interference  to  ground.  It  works. 

If  you  try  hard  enough,  TVI  is  pos- 
sible to  eliminate.  I've  never  seen  a  situ- 
ation yet  where  I  couldn't  do  it.  It  may 
take  several  hours,  it  mas  take  a  few 
dollars,  but  it  can  always  be  done. 

Telephone  Interference 

This  is  a  broad  category  that  applies  to 
all  appliances  connected  to  a  telephone 
line:  telephone  instruments,  computer 
modems,  fax  machines,  etc. 

Telephone  interference  is  rare  at  VHF- 

UHF  levels,  bul  can  be  very  troublesome 
at  HF,  One  reason  is  that  VHF-UHF  sig- 
nals are  quite  well  shunted  to  common 
by  the  capacitance  of  the  lines  and  in- 
struments connected  to  them,  but  at  HF 
this  isn't  the  case-  Another  reason  is  that 
wavelengths  are  so  much  longer  at  HF 
that  the  near  field  interfering  signals 


might  be  as  far  as  a  few  hundred  feet 
away  on  HF.  while  the  near  field  is  very 
short  on  VHF-UHF.  Radiated  signals  arc 
reduced  in  intensity  by  an  inverse  square 
law  based  on  the  wavelength  being  used, 
While  100  feet  is  very  "close*4  on  80 
meters,  it  is  very  "far  away"  on  2  meters. 
Many  telephone  interference  prob- 
lems can  be  eliminated  by  terminating 
unused  jacks.  Since  telephone  lines  are 
often  "daisy-chained"  (connected  from 
jack  to  jack  to  jack  within  ihe  house}* 
any  unused  jack  wiring  becomes  an  an- 
tenna which  can  be  an  efficient  receptor 
of  signals.  If  you  have  telephone  jacks  in 
your  home  (or  a  neighbor's  home)  which 
are  un terminated  (no  telephone  instru- 
ment connected),  these  can  cause  prob- 
lems. The  easiest  solution  is  lo  terminate 
them,  whether  a  telephone  instrument  is 
used  there  or  not,  with  correct  passive 
terminations.  Such  terminations  provide 
a  500-ohm  terminating  impedance  (not  a 
resistance  alone!)  across  the  line,  simu- 
lating a  real  telephonc-iype  instrument, 
and  they  are  available  for  a  couple  of 
dollars  from  your  local  phone  company 
or  at  Radio  Shack. 

If  you've  tried  this  and  still  have  inter- 
ference problems,  try  another  trick;  Go 
to  the  point  of  entry  of  the  telephone  line 
to  the  house  and  find  the  connection  box 
located  there.  This  is  often  a  four-termi- 
nal "block"  with  brass  machine  screws, 
flat  washers  and  nuts,  where  the  tele- 
phone line  from  the  utility  connects  to 
the  house  telephone  wiring.  Frequently, 
you  will  find  unused  wires  just  "float- 
ing" (not  connected  to  anything)  there. 
Any  and  all  wires  floating  at  this  point 
(wires  just  twisted  together  and  not  con- 
nected to  anything)  can  be  grounded. 
since  they're  not  being  used,  anyway. 
Strip  the  insulation  off  the  unused  wires, 
twist  the  exposed  copper  conductors  to- 
gether, and  tic  them  to  the  nearest 
ground  post,  which  is  likely  to  be  close 
by,  since  the  telephone  utilities  usually 
provide  an  earth  ground  inside  of  or 
nearby  this  junction  box.  By  grounding 
unused  conductors  in  telephone  wiring, 
you  can  short  out  some  RF  current  which 
might  be  causing  interference  directly  to 
ground.  Also,  since  telephone  wiring  is  of- 
ten twisted"  along  its  mule,  grounding 
unused  conductors  tends  lo  "shield"  the 
entire  bundle  of  wires,  which  can  also  help 
reduce  RF  interference. 

If  you  try  both  of  the  measures  out- 
lined above  and  still  have  interference 


problems,  try  using  single-instrument 
telephone  filters.  These  are  sold  by 
many  manufacturers  as  "aftermarkef 
fixes,  and  usually  have  modular  tele- 
phone plugs  and  jacks  included.  If  tele- 
phone filters  are  used,  they  often  work 
best  when  installed  right  at  the  telephone 
instrument  (or  computer  modem,  or 
FAX  modem,  or  whatever),  as  close  as 
possible  to  the  equipment.  Don't  bother 
installing  a  telephone  filter  at  the  wall 
receptacle  when  a  cord  will  be  used  be- 
tween the  wall  socket  and  the  instru- 
ment. It  will  be  much  more  effective 
when  used  right  at  the  telephone  (or 
whatever).  Sometimes  a  filter  might  be 
necessary  in  the  handset  cord  as  well.  I've 
even  seen  situations  where  one  filter  did 
very  little  to  reduce  interference,  but  two 
or  three  filters  in  series  at  the  same  point 
worked  perfectly.  These  filters  usually  re- 
tail for  about  $10  each  and,  if  they  work, 
are  well  worth  the  investment. 

If  you  try  all  the  tricks  above  and  still 
have  telephone  interference,  take  a  look 
at  how  your  antenna  transmission  line  is 
routed.  Is  it  close  to,  or  in  parallel  with, 
your  (or  your  neighbor's)  household 
telephone  wiring?  If  so,  move  it!  Is  your 
HF  antenna  close  to  the  telephone  wir- 
ing from  a  street  utility  pole  to  your 
home?  If  so,  move  it!  You  are  free  to  re- 
route telephone  wiring  as  required  to 
cure  interference  problems.  You  don't 
need  the  telephone  company's  permis- 
sion. Just  be  sure  that  if  you  do  reroute 
telephone  wiring  outdoors,  use  the  tele- 
phone company's  original  cable,  which 
is  designed  to  withstand  the  abuses  of 
mechanical  stress  and  weather  Inside 
your  home,  these  factors  are  unimpor- 
tant and  you  can  pretty  much  do  what- 
ever  you  want,  since  you  own  this 
wiring,  anyway. 

If  in  the  process  of  investigating  tele- 
phone interference  you  happen  to  find 
frayed,  worn,  or  broken  cables  outdoors 
(between  the  telephone  company's  street 
wiring  and  your  home),  call  the  phone 
company  and  ask  them  to  replace  it.  Be- 
ware of  telephone  lines.  As  benign  as  they 
look,  they  do  carry  a  iLring'-  voltage  ca- 
pable of  inducing  quite  a  shock,  and  they 
need  to  be  well  insulated.  Don't  handle  ex- 
posed conductors  with  bare  hands.  (This 
hazard  only  exists  during  a  ^ring,"  but  you 
never  know  when  that  might  occur.) 

You  might  also  try  different  telephone 
instruments.  The  complicated  ones  with 
electronic      memory      for      telephone 


number  storage  and  redial  are  sometimes 
more  prone  to  interference  than  the  old- 
fashioned  "no  frills"  phones,  purely  be- 
cause they  contain  additional  electronic 
circuitry  The  old  Western  Electric-built 
telephone  instruments  (remember  the 
1960s  and  1970s? J  which  had  a  simple 
one-transistor  tone  oscillator,  carbon  mi- 
crophone element  and  mechanical  bell 
ringer  were  pretty  "bulletproof  *  compared 
to  most  of  the  cheapte  imports  we  use  to- 
day. You  can  still  find  these  simple  but 
effective  telephones,  both  new  and  used. 
If  worse  comes  to  worst  and  you  can't 
fix  a  telephone  interference  problem,  try 
calling  the  phone  company.  Although 


"Grounding  station  equipment 
can  also  help  prevent 
lightning  damage  in  the  event 
of  a  direct  or  secondary  strike, 
but  is  by  no  means  a 
"fail-safe"  precaution*" 

their  line  filters  are  rarely  effective,  they 
do  occasionally  help,  and  they  might 
find  some  unique  problem  in  your  local 
wiring  or  instruments.  (But  don't  count 
on  it:  Since  the  divesiiture  of  AT&T  sev- 
eral years  ago,  I've  found  the  local  oper- 
ating companies  critically  lacking  in 
technical  talent.) 

If  worse  comes  to  really  worst  (like 
civil  actions,  threats  with  deadly  weap- 
ons, etc.— don't  underestimate  the  ac- 
tions of  a  neighbor  who  can't  use  his 
telephone!),  experiment  with  band  and 
power  changes.  If  you  clobber  your 
neighbor's  phone  when  using  100W  on 
20  meters,  try  10,  12,  15,  17,  30,  40,  80 
meters  instead.  Or  you  might  try  reduc- 
ing power  to  the  minimum  required  to 
make  contacts  (which  is  a  procedure 
we're  all  supposed  to  follow  according 
to  FCC  Part  97,  anyway).  Although  Vm 
an  advocate  of  4tWhy  use  low  power 
when  a  kilowatt  will  do  the  job?"  think- 
ing myself,  experimenting  with  operat- 
ing frequency  and  power  level  might 
reveal  some  useful  data,  You  might  find 
that  the  interference  is  frequency- spe- 
cific, for  which  the  obvious  conclusion 
might  be  that  the  telephone  wiring  in  ques- 
tion is  resonant  on  some  band  you  choose 
to  operate.  This  is  good  to  know,  because 
telephone  wiring  can  be  altered  in  length 
without  any  notable  change  in  perfor- 
mance, and  simply  adding  or  subtracting 


some  length  to  your  neighbor's  telephone 
instrument  wiring  might  shift  the  reso- 
nance out  of  the  band  you're  trying  to  use. 

Alternatives 

I  Filters  on  your  transmitters  will  be  of 
absolutely  zero  help  with  telephone  in- 
terference; however,  a  good  low-pass 
filter  on  your  HF  transmitter  might  help 
reduce  TVI  ("might"  is  the  key  word 
here— don't  count  on  it).  If  you're  using 
modern-day  equipment,  with  a  high- 
quality  coaxial  transmission  line  con- 
nected to  resonant  antennas  that  are  well 
matched,  a  low-pass  filter  may  not  help 
at  all,  but  that  doesn't  mean  you 
shouldn't  try  one.  If  you  do  try  a  low- 
pass  filter  on  your  HF  transmitter  get 
one  that  is  well-shielded  and  rated  for 
considerably  greater  power  output  than 
you  ever  intend  to  use.  Transmitting  fil- 
ters used  on  VHF-UHF  transmitters  al- 
most never  help  reduce  interference  to 
appliances  not  intended  to  receive 
amateur  radio  signals. 

If  you're  using  an  "end-fed  wire"  HF 
antenna,  this  is  often  asking  for  trouble. 
Although  end-fed  wires  work  just  fine 
on  any  frequency  where  the  wire  length 
is  not  a  half-wavelength,  it  usually 
means  strong  RF  fields  inside  your  own 
home,  which  can  coincide  with  angry 
family  members.  There  are  some  com- 
pelling reasons  to  use  end-fed  wire  an- 
tennas (like  no  transmission  line  loss, 
regardless  of  VSWR),  but  if  you  have 
TVI/RFI/tclephone  interference,  they 
are  best  avoided. 

Experiment  with  grounding.  Some- 
times a  good,  low-impedance  ground  on 
your  transmitter,  or  the  intcrfered-with 
appliance,  or  both,  can  help.  However, 
I've  seen  as  many  cases  where  a  good 
ground  makes  no  difference  at  all  and  some 
cases  w  here  the  grounding  actually  made  in- 
terfetence  worse.  'Cirounding*  is  not  a  magic 
cure.  If  you  decide  to  try  grounding,  there  are 
a  few  points  to  ponder 

L  The  primary  reason  for  a  station 
ground  is  not  to  reduce  interference.  It  is 
a  safely  precaution  that  can  help  save 
your  life  should  other  grounding  sys- 
tems (such  as  through  your  three- wire 
AC  line  cord)  fail.  Grounding  station 
equipment  can  also  help  prevent  light- 
ning damage  in  the  event  of  a  direct  or 
secondary  strike,  but  is  by  no  means  a 
"fail -sale"  precaution.  At  least  one  ham  I 
know  lost  his  home  to  a  direct  lightning 
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strike,  even  though  his  station  was  as 
well  grounded  as  any  Fve  seen. 

2.  There  are  differences  between  types 
of  "grounds/*  A  DC  ground  is  any 
ground  path  that  eventually  leads  to 
earth,  no  matter  how  long  or  resistive  it 
may  be.  An  RF  ground  is  one  offering 
low  impedance  (not  necessarily 
resistance)  to  earth  on  a  specific  fre- 
quency or  range  of  frequencies.  1 1  is  al- 
most impossible  to  achieve  an  RF 
ground  at  VHF-UHF  since  the  path  to 
earth  would  have  to  be  just  a  few  inches 
long  at  most-  At  HE  a  true  RF  ground  is 
achievable,  but  not  easily.  One  example 
of  a  reasonably  effective  RF  ground  is 
Lhe  one  that  I  use:  a  pair  of  S'-long  cop- 
per-clad steel  ground  rods  driven  into 
the  earth  directly  below  my  operating 
bench  (which  is  in  the  earase).  con- 
nected  to  the  station  equipment  using  2"- 
wide  tinned  copper  braid  capable  of 
conducting  more  than  1,000  amperes  of 
current.  Such  braid  costs  about  $5  per 
foot  retail,  and  isn't  easily  found.  Also, 
not  manv  folks  can  install  around  rods 
directly  below,  and  less  than  five  feet 
from  their  station  equipment.  I  did  it  by 
using  costly  masonry  drill  bits  (l"~diam- 
eter)  to  drill  through  about  one  fool  of 
solid  concrete  in  my  garage  floor,  then 
using  a  16-pound  sledge  hammer  to 
pound  the  ground  rods  in.  This  task  took 
several  hours  to  accomplish,  since  drill- 
ing through  12"  of  concrete  isn't  easy, 
and  the  ground  was  fairly  hard.  It  also 
used  up  two  masonry  bits  costing  more 
than  $30  each.  And  the  work  would  have 
been  impossible  to  do  if  the  station  had 
already  been  installed,  (I  did  it  prior  to 
building  the  operating  bench  or  install- 
ing any  equipment,)  Was  it  worth  the  ex- 
pense and  effort?  Probably  not.  Do  I 
really  have  an  effective  RF  ground? 
Maybe.  I  wouldn't  bet  the  farm  on  it. 

If  you  have  a  second-story  (or  higher) 
ham  shack,  the  likelihood  of  getting  a 
real  RF  ground  to  your  station  is  mini- 
mal. You're  loo  far  away  from  earth. 
However,  this  docs  not  mean  vou  cannot 
achieve  a  tuned,  or  frequency-specific, 
RF  ground  for  a  particular  frequency  of 
operation.  One  reasonably  effective 
"counterpoise"  (artificial  ground,  which 
works  for  RF  but  is  neither  a  DC  ground 
nor  a  hazard-preventing  ground)  is  to 
use  a  quarter-wavelength  "radial"  of 
wire  connected  to  the  ground  post  of 
your    equipment,    with    the    free    end 


connected  to  nothing  at  all!  Trust  me,  it 
works.  The  MFJ  product  which  effects 
an  artificial  ground  and  is  tunable  might 
also  work  in  some  cases. 

Cable  TV  convener  boxes  also  vary  in 
workmanship  and  engineering  quite  a 
bit.  Some  are  in  plastic  cases  which  are 
completely  unshielded.  Some  are  in 
metal  enclosures  which  appear  to  be  an 
effective  shield,  but  really  aren't.  Most 
have  only  two-wire  AC  line  cords  which 
provide  no  grounding  ai  all.  In  some 
cases  Fve  seen,  simply  shielding  the 
converter  box  using  household  alumi- 
num foil  has  helped  reduce  TVI,  These 
"hoxes"  are  really  cheaply  made  and  de- 
signed lo  a  price,  rather  than  perfor- 
mance, specification.  They  should  cost 
hundreds  of  dollars  to  perform  their  in- 
tended tasks,  but  in  reality  they  sell  for 
very  little  and  barely  work.  Most  have 
the  insignia  of  an  American  company  on 
them,  but  they're  actually  built  offshore, 
in  Taiwan  or  somewhere  with  even 
lower  labor  costs.  There's  nothing 
wrong  with  offshore  manufacturing,  ex- 
cept that  these  factories  often  cut  corners 
on  what  were  already  cheap  designs.  If  it 
has  an  AC  power  cord  on  it,  the  equip- 
ment is  undoubtedly  *'UL  Listed."  which 
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"Many  consumer  devices  such 
as  personal  computers  and 
modems  are  "FCC  Class  B" 
accepted,  which  similarly 
means  nothing  at  all. 
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means  absolutely  nothing  with  regard  to 
performance. 

Check  your  antenna  system,  too.  If  it's 
an  old  installation,  your  connections 
could  be  oxidized  or  corroded,  which 
can  help  generate  higher  levels  of  inter- 
ference than  a  system  built  with  shim 
new  components.  Also  check  your  co- 
axial cable.  Brand-new,  high-quality 
coax  made  by  reputable  manufacturers 
is  usually  pretty  good;  but  lower-cost 
cables,  surplus  cables,  or  ones  that  have 
been  in  use  for  a  fewr  years  or  more  may 
not  be.  Coaxial  cables,  especially  when 
used  outdoors,  do  deteriorate  and  require 
replacement, 

While  S  WR  is  not  a  figure  of  merit  for 
antenna  performance,  it  can  be  an  indi- 
cator of  something  being  right  or  wrong. 
If  you  are  using  an  antenna  with  a  high 
SWR  and  "tuning"  it  in  the  shack  to 


make  it  match  better,  there  is  still  a  mis- 
match between  your  fcedline  and  your 
antenna,  and  there  arc  still  standing 
waves  on  your  transmission  line.  An- 
tenna  mismatch  will  often  cause  trans- 
mission line  radiation,  which  may  Lend 
to  make  interference  problems  worse. 
Adjust  your  antennas  so  they  match  your 
transmission  line.  This  is  not  only  more 
effective  than  using  antenna  tuners, 
transmatches,  etc.,  it  can  also  help 
reduce  radiated  interference. 

You  might  also  consider  raising  Lhe  el- 
evation of  \our  antenna,  to  get  it  farther 
away  from  the  appliances  you're  inter- 
fering with.  I  had  an  interesting  experi- 
ence with  TVI  on  6  meters  {50  MHz). 
This  band  is  notorious  for  causing  prob- 
lems with  TV  Channel  2  reception,  since 
50  MHz,  is  very  close  in  frequency  to  TV 
Channel  2  to  begin  with.  I  was  running 
1 00  W  output  power  to  a  six-element  beam 
up  about  35  feet  and  causing  TVI  to  two 
or  three  neighbors,  I  tried  several  cures, 
none  of  which  worked.  In  desperation^  I  fi- 
nally tried  raising  m_\  6  meter  antenna.  I 
raised  it  to  45  feet  then  to  55  feet  and  fi- 
nally to  60  feet,  while  testing  for  TVI.  All 
these  changes  took  some  time,  as  I  was 
adding  tower  sections! 

Two  weeks  or  so  later,  after  adding  the 
last  tower  section  that  raised  the  beam  to 
60  feeU  I  ran  some  TVI  tests  with  the 
neighbors  again.  The  interference  had 
literally  vanished!  1  raised  my  transmit- 
ter power.  Eventually,  I  had  1200W  out- 
put power  on  6  meters  (from  a  pair  of 
3  500Z's)  and  literally  zero  TVI.  Previ- 
ously. I  had  severe  TVI  with  the  same 
transmitting  equipment  (and  much  lower 
power)  and  the  same  beam  antenna,  but 
the  beam  was  up  only  35  feet.  The  dif- 
ference was  that  when  lhe  beam  was  up 
35  feet,  it  was  only  slightly  above  my 
neighbors'  rooftops,  and  nearly  in  line 
with  their  TV  antennas.  By  raising  the 
antenna  another  25  feet  I  was  well  above 
their  homes  and  their  antennas,  thus  con- 
siderably reducing  the  strength  of  my  ra- 
diated signal  to  their  TV  antennas,  even 
when  operating  at  far  greater  output 
power 

Agency  Approvals 

They  mean  absolutely  nothing.  Really. 
Many  consumer  electronic  and  electrical 
appliances  are  *UL  Listed/*  4%UL  recog- 
nized/' "FCC  Class  B  approved,"  and  so 
forth.   It  doesn't  mean  a  thing.   II L. 
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(Underwriters  Laboratories)  and  C.S.A, 
(Canadian  Standards  Association),  as 
well  as  many  foreign  agency  approvals 
(T.U.V.,  VD.E,  etc.,  ad  nauseam)  don't 
mean  anything  in  the  real  world  Many 
consumer  devices  such  as  personal  com- 
puters and  modems  are  "FCC  Class  B" 
accepted,  which  similarly  means  nothing 
at  all.  While  PCs  and  peripherals  are  all 
"Class  B  approved,"  they  radiate  RF  en- 
ergy like  mad,  and  can  similarly  receive 
RF  energy  that  can  render  ihem  useless 
in  strong  RF  fields. 

U.L.  and  other  agency  approvals  have 
nothing  to  do  with  performance.  U.L* 
employs  almost  no  real  engineers,  and 
has  literally  zero  experience  in  RF  inter- 
ference or  other  real-world  situations. 
They  "list"  or  "recognize"  equipment 
based  on  safety  criteria  (meaning,  the 
equipment  probably   won't  catch  fire 
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when  operated  according  to  instruc- 
tions), irrespective  of  any  performance 
ratings  or  criteria.  I've  dealt  with  them 
quite  a  bit  over  the  past  25  years  or  so 
and  am  extremely  unimpressed  with 
their  knowledge  of  electronic  circuits. 
To  wit,  I  asked  four  different  U.L.  "engi- 
neers" how  they  determine  if  electronic 
equipment  is  safe  for  use.  Without  refer- 
ring to  manuals,  not  a  single  one  could 
answer  my  question.  After  referring  to 


"This  can  open  a  Pandora  9s 
Box  of  problems  that  will 
haunt  you  forever. " 


CIRCLE  B9  ON  READER  SERVICE  CAHD 


manuals,  none  gave  a  satisfactory  an- 
swer that  even  peripherally  indicated 
they  had  any  experience  with  electronic 
circuits.  If  these  folks  are  the  "experts," 
we're  in  serious  trouble. 

When  AH  Else  Fails 

Ask  your  neighbors  to  contact  the 
FCC,  Don't  be  afraid!  The  FCC  isn't  out 
to  "gef '  you.  If  you're  a  licensed  ama- 
teur radio  operator  and  are  using  your 
equipment  within  its  ratings  and  limits 
(and  the  limits  of  your  license  class), 
you're  probably  in  good  shape.  The  FCC 
recognizes  that  amateurs  are  licensed  to 
transmit,  and  your  neighbors  are  not  li- 
censed to  receive.  Reception  of  televi- 
sion and  radio  signals  is  a  privilege,  not 
a  guarantee.  Even  telephone  calls  unen- 
cumbered by  interference  are  not  guar- 
anteed by  the  FCC.  Indeed,  your  local 
telephone  utility  company  guarantees  its 
users  some  degree  of  communications 
which  should  not  be  encumbered  by  ra- 
dio interference,  and  if  its  users  find 
telephone  services  to  be  worthless,  they 
really  don't  have  to  pay  their  telephone 
bills  until  the  problem  is  corrected. 

Utilities  are  regulated  by  the  Public 
Utilities  Commission,  which  guarantees 
users  some  degree  of  service  in  return 
for  fees  paid.  Communications  services 
are  further  regulated  by  the  Federal 
Communications  Commission,  which 
recognizes  the  weaknesses  of  many  user 
appliances  and  are  usually  empaihetic 
with  amateur  radio  operators.  It  is  a 
ham's  responsibility  to  try  his  (or  her) 
best  to  resolve  interference  problems 
prior  to  requesting  FCC  intervention, 
Bui  when  all  else  fails,  you'll  be  sur- 
prised to  find  that  the  FCC  is  not  an 


enemy,  but  rather  an  advocate.  Fve  dealt 
with  the  FCC  on  interference  problems 
more  than  once,  and  they*ve  never  asked 
me  to  stop  transmitting  yet. 

Summary 

Interference  problems  can  all  be  re- 
solved. It  takes  mutual  cooperation  on 
the  part  of  the  amateur  and  the  com- 
plainant. If  the  complainant  won't  let 
you  help  him  or  her,  you  won't  get  very 
far  in  negotiating  with  them. 

Don't  try  to  "fix"  your  neighbor's 
television,  radio,  telephone,  computer  or 
whatever.  This  can  open  a  Pandora's 
Box  of  problems  that  will  haunt  you  for- 
ever. I  once  voluntarily  installed  a  high- 
pass  filter  inside  a  neighbor's  TV  set 
(more  than  20  years  ago),  which  did  help 
resolve  an  interference  issue.  T\vo  years 
later,  that  neighbor  tried  to  sue  me  for  ruin- 
ing her  television,  when  her  picture  tube 
failed  and  required  replacement.  (Trust 
me,  I  never  touched  her  picture  tube,)  It's 
better  to  recommend  filters  and  so  forth, 
and  recommend  they  be  professionally  in- 
stalled or  installed  by  the  user.  It's  even  a 
nice  gesture  to  offer  to  pay  for  such  filters. 
I've  done  it,  and  I'd  do  it  again,  if  it  makes 
my  neighbors  happy. 

For  a  short  while  I  lived  in  a 
townhouse  community  where  I  had 
neighbors  quite  close  by,  I  didn't  get  into 
their  televisions,  but  I  did  cause  quite  a 
problem   with  their  telephones.  As  a 

neighborly  gesture,  I  offered  to  buy 
them  all  telephone  filters.  The  filters 
worked  great,  but  it  cost  me  more  than 
$200  to  buy  all  the  filters  required.  This 
sounds  like  a  lot  of  money,  but  I  don't 
regret  the  decision.  It  quelled  a  real 

problem  and  allowed  me  to  operate  the 
HF  bands  without  having  neighbors 
complain  about  it!  (One  case  of  tele- 
phone interference  was  so  severe,  no 
amount  of  filtering  seemed  to  help.  I  of- 
fered that  neighbor  free  use  of  my  por- 
table cellular  telephone,  which  had  no 
interference  at  all,  when  he  needed  to 

call  someone  and  I  was  on  the  air.  The 
bills  amounted  to  maybe  $10  or  $15  a 
month,  but  the  neighbor  was  satisfied,  I 
was  working  DX,  and  the  world  was  a 
nice  place.) 

If  you  still  have  problems,  write  or 
call  me  and  Til  try  to  help  you  out.  If 
you  don't,  then  this  article  served  its 
purpose.  73  and  good  DX! 
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Dave  Miller  NZ9E 
7462  Lawler  Avenue 
NilesIL  60714-3108 


Since  we  began  this  column 
three  issues  ago,  a  number  of 
worthwhile  ideas  have  been  re- 
ceived and  they  continue  to  arrive 
daily.  Many  thanks  to  all  who've 
contributed  their  time  and  effort 
to  make  this  a  success,  and  I'm 
hopeful  that  the  response  seen  so 
far  will  grow  even  more  enthusi- 
astic in  the  future, ..remember, 
this  should  he  your  column,  with 
your  ideas  and  suggestions. 

Here**  a  basic  rundown  of 
what  I'm  looking  for  in  the  way 
of  reader  input.  Ever)- one  has  dif- 
ferent experiences  in  amateur  ra- 
dio, with  different  equipment  and 
varying  setups;  each  of  us  has  en- 
countered any  number  of  in- 
stances where  we've  made 
improvements,  both  major  and 
minor,  to  what  the  equipment 
manufacturers  "think"  that  we 
want.  Some  o\'  the  modifications 
are  primarily  operational  in  their 
nature,  others  make  the  equip- 
ment  more  technically  sound.  Vd 
like  to  hear  about  your  innova- 
tions, with  the  possibility  of  pass- 
ing them  on  to  all  of  the  others 
reading  this  column.  That's  what 
"Ham  To  Ham"  means,  one  ham's 
helpful  hits,  ideas  or  suggestions 
to  another  who  might  be  in  a  simi- 
lar situation  or  have  similar  needs. 
Hams  have  always  enjoyed  help- 
ing one  another,  that's  part  of  the 
fun  of  the  hobby,  and  this  column 
is  a  way  of  extending  that  help- 
fulness to  many,  many  others  all 
at  once. 

Not  everyone  wants  to  write  a 
complete,  long,  drawn-out  article 
on  an  innovative  idea  that  they 
may  have  come  up  with,  so  here's 
your  chance  to  joi  down  the  basic 
details,  in  casual  form,  and  I'll  put 
the  finishing  touches  on  it.  if  need 
be,  for  the  column,  Don't  worry 
about  your  writing  style,  just  try 
to  be  as  complete  as  you  possibly 
can,  but  even  if  you're  not  sure, 
send  it  to  me  and  I'll  let  you  know 
if  I  feel  that  more  information  is 
needed  I'm  primarily  interested 
in  down-to-earth,  practical  ideas 
that  others  can  duplicate  with 


Your  Input  Welcome  Here 

relative  easeT  Here's  an  example 
of  a  simple  idea,  something  that's 
easily  dupli  cable  by  most  hams, 
yet  many  may  have  been  reluc- 
tant to  apply  it  to  their  own 
situation. 


Pilot  Lamps  and  Today's 
Radios 

Have  you  noticed  how  difficult 
it's  become  to  change  a  burned- 
out  pilot  lamp  in  most  of  today's 
modern  transceivers?  In  the 
"good  old  days" — when  radios 
and  pilot  lamps  were  both  a  lot 
bigger — changing  a  dead  lamp 
was  a  pretty  straightforward,  eas- 
ily accomplished  job.  Lamps 
were  usually  mounted  in  sockets, 
and  normally  just  a  twist  of  the 
wrist  popped  the  lamp  right  out, 
ready  to  install  a  new  one,  Not  so 
anymore!  Most  lamps  are  now  on 
tiny  wires,  soldered  in  place  and 
often  buried  deep  within  the 
radio's  front  panel  wiring.  It's  he- 
come  such  a  problem  that  many 
hams  don't  bother  changing  the 
lamps  when  they  do  bum  out.  or 
they  wait  until  something  else 

much  bigger  in  the  set  needs  at- 
tention, changing  the  pilot  lamp 
then  as  something  of  an  aside  to 
the  I  arge  r  probl  e  m , 

What  follows  may  not  make 
the  task  of  lamp  replacement  any 
easier,  but  it  might  just  double  or 
triple  the  time  between  pilot  lamp 
failures*  and  it's  not  usually  too 

difficult  to  accomplish. 

Here's  the  first  tip:  When  a  pi- 
lot lamp  does  burn  out.  most  hams 
probably  think  in  terms  of  going 
lo  the  radio's  manufacturer  for  a 
"direct  replacement,"  but  often 
that's  the  most  expensive  and 
time-consuming  route  to  lake. 
Here's  an  alternate  approach 
that's  ordinarily  much,  much 
easier  Radio  Shack  stores  stock 
a  number  of  small,  low-voltage 
lamps,  most  of  which  work  on 
what  your  transceiver  supplies  as 
pilot  lamp  voltage — usually  12 

volts  DC.  By  the  way,  using  a  re- 
placement lamp  rated  at  a  higher 
voltage  is  fine,  just  as  long  as  it 
will  provide  enough  brightness 
once  if  s  in  place.  In  fact,  a  higher 


voltage  lamp  will  last  quite  a  bit 
longer  than  one  that's  rated  right 
at  the  nominal  supply  voltage. 
That  leads  us  into  the  rest  of  the 
story.  How  do  you  extend  the  life 
of  those  tough-io-get-iU  little  pi- 
lot lamps? 

If  you  lower  the  supply  voltage 
to  any  incandescent  lamp,  you'll 
increase  the  lamp's  life  dramati- 
cally. Tests  have  shown  that  the 
life  expectancy  of  an  incandes- 
cent lamp  zooms  upward  as  the 
voltage  across  it  goes  dowTi*  and 
of  course,  vice  versa.  Lowering 
the  voltage  across  a  12- volt  lamp 
by  just  a  couple  of  volts,  for  in- 
stance, will  extend  the  lamp's  ex- 
pected life  by  two  or  three  times! 
Just  a  series  resistor  in  the  lamp's 
supply  lead  will  do  it  for  you,  but 
there  are  some  other  consider- 
ations. YouTl  have  to  determine 
how  much  light  loss  is  acceptable 
in  your  particular  operating  con- 
figuration, because  there  will  be 
loss  of  brightness  if  the  voltage 
to  the  lamp  is  reduced.  Once  you 
have  determined  how  much  illu- 
mination you  can  afford  to  lose, 
you'll  need  to  know  the  value  of 
the  resistor  needed  to  drop  the 
voltage  just  enough  to  accomplish 
that  objective.  Finally,  the  power 
to  be  dissipated  by  the  resistor 
will  determine  what  wattage 
resistor  is  needed. 

Lowering  the  voltage  across  an 
incandescent  lamp  will  definitely 
reduce  its  light  output  and  it  will 
also  shift  its  color  somewhat  to- 
ward the  red  region.  The  more  the 
voltage  is  lowered,  the  more  red- 
shift  occurs. 

I  have  a  couple  of  flood  lamps 
illuminating  the  front  of  my  house 
each  night  that  are  wired  in  series, 
i.e.,  the  lamps  run  at  1/2  voltage 
across  each  lamp.  They're  very 
much  on  the  "warm  side" — red- 
shifted — but  ha\c  been  going  for 
years  and  years  each  night  without 
burning  out  because  voltage-rat- 
ing-wise,  they're  loafing  along! 

Getting  back  to  our  pilot  lamp 
discussion,  you  can  easily  deter- 
mine what  resistor  to  use  in  se- 
ries with  each  lamp  by  using 
Ohm's  Law;  Voltage  drop  desired 
(V)  divided  by  the  lamp's  rated 
current  (1)  equals  the  correct  re* 
sister  (R)  needed  and  Voltage 
drop  (V)  desired  times  the  lamp's 
rated  current  (I)  equals  the 
resistor's  wattage  (P). 


By  way  of  example,  let's  lake 
the  Radio  Shack  #272-1141 
lamps  mentioned  earlier  which 
have  a  current  rating  of  25 
mill  J  amps— or  0,025  amp — and 
assume  that  we  would  like  to  drop 
the  12-volt  lamp  supply  by  2.5 
volts — down  to  9.5  volts.  Plug- 
ging in  these  values  we  get:  2,5 
volts  ♦  0.025  amp  =  1 00  ohms  and 
2.5  volts  times  0.025  amp  equals 
0.06  watt. 

Now  we  know  that  we  Ml  need 
a  100-ohm  resistor  in  series  with 
each  lamp,  and  that  a  1/2- watt  dis- 
sipation rating  on  each  resistor 
will  give  us  a  good  margin  of 
safety. 

Another  wav  to  lower  the 
voltage  to  all  of  the  lamps  in  the 
set  at  one  time  would  be  to  use 
a  3-termifial  adjustable  voltage 
regulator  supplying  something 
less  than  12  volts  to  the  lamp 
supply  bus,  but  in  most  cases, 
that's  something  of  an  overkill. 
You  would  also  have  to  be  sure 
that  nothing  else  is  tapped  off  of 
the  lamp  supply  bus  thai  might 
be  adversely  effected  by  a  slight 
voltage  reduction.  The  indi- 
vidual resistor  in  series  with 
each  lamp  is  usually  the  safest 
approach  unless  you  know  the 
transceiver's  circuitry  well. 

Remember,  the  more  vou  can 
lower  a  lamp's  voltage  from  its 
nominal  raring,  ;md  still  have 
enough  light  output  from  it,  the 
longer  that  new  pilot  lamp  will 
last  once  it's  in  service. 

Reducing  Scratches 

Sometimes  accidents  happen. 
and  a  plastic  meter  face,  dial 
cover  or  even  a  wristwatch  face- 
plate can  become  marred  with 
an  ugly  scratch  or  dig,  often 
making  it  difficult  to  even  read 
through  the  scratch  mark. 

Next  time  that  happens 
lo  you,  try  using  a  small  amount 
of    metal    polish,    such    as 

Brasso™,  to  polish  out  the 

imperfection... it  really  works. 
Most  of  these  products  are  com- 
posed of  a  very  fine  abrasive 
that,  if  used  properly,  will 
eliminate  or  minimize  many 
scratches — even  relatively  deep 
ones— restoring  the  damaged 
piece  to  usable  condition  again. 

Try  folding  a  paper  napkin,  and 
with   the   tip  of  your   finger 
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Fig.  L  4X1  UF*s  ultra-compact  20  meter  CW  QRP  transmitter  sche- 
matic diagram.  See  text  for  further  details. 


hacking  it  up,  apply  n  small 
amount  of  polish  to  the  damaged 
surface.  Take  your  time,  apply- 
ing only  the  amount  ot"  pressure 
needed  to  remove  enough  of  the 
surface  plastic  to  polish  out  the 
scratches  in  question.  You  might 
want  to  try  this  on  a  couple  of 
scrap  plastic  pieces  first  Just  to 
get  a  "feel"  for  the  procedure. 
Rub  over  the  scratch  several 
times  and  then  wipe  the  dried 
polish  completely  off.  If  the  sur- 
face has  "fogged"  a  bit.  repeat 
the  procedure,  but  this  time  us- 
ing progressively  lighter  pres- 
sure* 

For  very  light  scratches,  even 
ordinary  typing  paper  may  be 
just  abrasive  enough  to  polish 
the  surface  sufficiently.  Try  us- 
ing the  paper  just  as  is — with- 
out any  additional  external 
abrasive  applied  to  it. 

MosE  reasonably  sized 
marks — and  even  some  pretty 
big  ones — can  be  removed  or 
greatly  reduced  in  this  manner. 
It  even  works  on  scratched  CD- 
ROM  disks,  but  again,  better  to 
practice  on  a  "throw-away"  one 
first. 

Submitted  by:  Herb  Foster 
AD4UA,  3020  Pennsylvania 
Street,  Melbourne,  FL  32904- 

9063 

Moderator's  Note:  most 
cleansers  and  polishes  will  ex- 
hibit  the  abrasive  effeci  that 
Herb  refers  to  above,  so  you 
might  want  to  try  a  number  of 
them — keeping  notes  on  which 
work  best  for  you — on  several 
samples  of  scrap  plastic.  You 
might  also  want  to  try  a  mild- 


abrasive  autonmhile  rubbing 
compound  or  an  optical  lens 
grinding  compound  as  well. 
Jeweler's  rouge,  a  very  fine 
abrasive  in  an  oil-based  cake 
form,  is  also  very  useful  in  the 
same  manner— you  might  check 
with  a  jeweler's  supply  house  or 
your  own  neighborhood  jeweler 
to  see  about  obtaining  a  small 
container  lor  the  next  time  you 


the  second  2N3375  ~\„acts  as  an 
automatic  antenna  tuner  The 
lower  the  impedance,  the  higher 
the  current"  drawn  from  ihis 
stage,  The  need  for  an  external 
antenna  tuner  is  therefore  mini- 
mised, except  perhaps  as  a 
tuned  circuit  ("or  harmonic  re- 
duction, since  no  tuned  circuits 
are  employed  within  the  two- 
stage  transmitter  itself.  These 
days,  some  sort  of  harmonic  re- 
duction would  be  well  advised, 
Lavce  huilt  his  unit  into  a 
very  small  copper  box,  bolting 
the  2N3375s  directly  to  the  box 
and  bringing  the  RF  out  via  an 
RCA-type  "phono"  jack.  Direct 
point-to-point  wiring  is  used, 
with  all  grounds  soldered  right 
to  the  copper  box  itself  with  the 
shortest  possible  leads.  With  24 
volts  keyed  DC  applied,  he  was 
able  to  realize  about  5  watts  of 
RF  output  on  20  meters.  He  fur- 
ther cautions  that  the  box  can 
get  very  warm  after  a  time,  so 
either  additional  heat-sinking 
might  be  required,  or  key-down 
lime  kept  to  an  absolute  mini- 
mum— tower  V,    input  voltage 
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"The  need  for  an  external  antenna  tuner 

is  minimized,  except  perhaps  as  a  tuned 

circuit  for  harmonic  reduction. " 


need  it*  Jeweler's  rouge  is  also 
excellent  for  cleaning  tarnished 
connector  contacts  and  intermit- 
tent battery  connector  springs, 
as  well  as  your  X YL's  gold  rings 
and  bracelets!  Brasso,  men- 
tioned above*  is  a  registered 
trademark  of  Reckiil  & 
Coleman  of  Wayne,  NJ. 

Two-Stage  QRP  Transmitter 

All  the  way  from  Israel, 
Lavee  4X1 UF  contributed  this 

interesting  little  two-stage,  5- 
watl,  20-meter  CW  QRP  trans- 
miller  circuit  for  experimental 
purposes. 

In  the  circuit  diagram  of  the 
Fig.  2,  the  first  2N3375  transis- 
tor is  wired  as  a  Pierce  Oscilla- 
tor, and  is  capacitively  coupled 
to  a  second  2N3375  that  func- 
tions as  a  buffer  as  well  as  an 
impedance  converter.  Lavee 
writes,  "...by  drawing  as  much 
current  as  needed  by  the  stage/' 


would  also  reduce  heat,  along 
with  the  output  power.  A  small 
12-VDC  fan  might  be  a  worth- 
while addition  if  the  heat  dissi- 
pation is  still  too  great.  Lavee 
commented  that  after  final  test- 
ing, he  covered  all  of  the  inter- 
nal components  with  a 
heat-dissipating  epoxy  for  addi- 
tional component  mechanical 
stability  as  well  as  better  heat 
transfer. 

From  4X-land,  this  is  an  in- 
teresting circuit  with  lots  of  po- 
tential for  QRP  enthusiasts. 
Questions  and  comments  should 
be  directed  to:  Lavee  Israel 
4X11  F,  c/o  International  Elec- 
tronics Services.  12/21  Got 
Levin  St.,  Haifa  32922,  Israel. 

Thais  our  Ham  To  Ham" 
column  for  this  month.  Please 
keep  your  ideas,  tips,  sugges- 
tions and  shortcuts  coming  and 
we'll  use  as  many  of  them  as 
possible  in  each  of  the  coming 


months.  Please  send  them  to  the 
address  at  the  top  of  this 
column,  not  to  73  Magazine 
directly. 

Note:  The  ideas  and  sugges- 
tions contributed  to  this  column 
by  its  readers  have  not  necessar- 
ily been  tested  by  the  column^ 
moderator  nor  by  the  staff  of  73 
Magazine,  and  thus  no  guaran- 
tee of  operational  success  is  im- 
plied. Always  use  your  own  best 
judgment  before  modifying  any 
electronic  item  from  the  origi- 
nal equipment  manufacturer's 
specifications,  Xu  responsibility 
is  implied  by  the  moderator  or 
73  Magazine  for  any  equipment 
damage  or  malfunction  resulting 
from  information  supplied  in 
this  column. 

Please  send  all  correspondence 
relating  to  this  column  to  73 
Magazines  *  Ham  To  Ham**  col- 
umn, c/o  Dave  Miller  NZ9E+ 
7462  Lawler  Avenue.  Niles,  IL 
60714-3108,  USA.  All  contribu- 
tions used  in  this  column  will  be 
reimbursed  by  a  contributor's  fee 
of  $10,  which  includes  its  exclu- 
sive use  by  73  Magazine,  We  will 
attempt  to  respond  to  all  legiti- 
mate contributors*  ideas  in  a 
timely  manner,  but  be  sure  to  send 
all  specific  questions  on  any  par- 
ticular Up  to  the  originator  of  the 
idea,  not  to  this  column's 
moderator,  nor  to  73  Magazine 

73,  de  Dave  NZ9E. 


Uncle  Wayne's 
Bookshelf 


Tioiie  800^274-7373  ur  60.1-914-0058.  FAX 
103-924  861 3.  cw  sec  order  fonn  an  page  88  for 
noting  inlormalion. 

Great  Antenna  Books! 

|/F:22H  llu>  Easy  Witv  Antenna  HandtHNik  by 
ve  Inprif  [i  K4TWJ.  Alt  or  ihe  ita^ded  dinitiishms 
a  hit)  range  nf  easv  m  luuU  -uni  aect  "~skv  wifes  " 
95 
f  *"<  >  U  AI  About  <  ubiml  Quad  Aoicna* 
Qtt  juI  Stunt  Cowan  "Toe  CL*»ic 
ifeugflt  theory.  ofWHlnictKM.  opoaftjoo. 
ind  matching  sviienu  New  data.  Sll.95 
327GP  IVaciiciil  Amm  "*"*hA  2nd 
by  k»L  Cam  This  Vrfl-page  book  is  a  trasse. 
Ii.  wula  lundamraiul*,.  c*pLmii  pnjjwuimi  nl"  at) 
kllftX  ,ind  provides,  a  \im  \.ii  l\i-a  diilLjnni  praxis 
H26.95 

\R47M   ARRL  Aiileiiim   ftul.  Besl  mttl  mrtrt 
ughly    rtgaixled   into  i.m   .interna    fuiulfuik'nUiK. 
transmission  lines,  design,  and  construction  of  wire 
ptenrav  $¥».O0 
\\M'V;o      All    Afrnul    ttflka)    Antennas 
WiHum  Ort  Con^hmusc  Loveiage  ot 
mnh-.tfKiis  Sll.95 

2  Beam  \m<  iuu  Handbook  by  WdJ^kn 
and  Stuart  Cowan,  t  vcrythstg  y*i  need  to  know 
Ik-jih  design,  construction,  ant  opaaricn. 
1195 

GP87077  Simple,  1  xm-C  om  Win?  Anti-niias  For 
Radjn  AnuiUiirs  by  WiltliiUii  t tar  and  Siu.lH  ( "rnvnfi. 
Low-cosd,  nuilu-hand  anlniiuiv  inexpensive  bcarnv 
Linvisihk*"  mitennas  for  hams  in  +1U)ugh"  locntHHLs 

^R.Jr ./ .  I  A  R  R 1  s  Anit  1 1  mts  &  TedmiquR  For  I  *w- 
baml  l>\uiR  ClJ)  be  your  ticket  ty  kiw-bond  success. 

p&oo 
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Homing  in 


Number  £2  on  your  Feedback  card 


Joe  Moeh  RE.  KOOV 
PO  Box  2508 
Fullerton  CA  92633 

More  About  Hamcon/ 
Foxhurrt-95 

4tWc  need  more  young  people 
in  ham  radio!"  Wayne  says  it,  I've 
said  it,  and  you  have  probably 
said  itt  too.  What  if  1  told  you  that 
there  is  a  way  for  kids  of  almost 
any  age  to  learn  aboul  radio  with- 
out realizing  they  are  being  edu- 
cated, while  they  have  so  much 
fun  they  won't  want  to  stop? 
They'll  also  be  getting  lots  of 
fresh  air  and  exercise,  far  more 
than  they  would  get  silting  in 
front  of  a  computer  screen.  Best 
of  all*  the  kids  don't  need  to 
be  licensed;  they  can  start 
immediately. 

Yes,  such  an  activity  exists.  In 
some  eastern  European  and  Asian 
countries,  it  is  so  popular  that  it's 
part  of  Physical  Education  in 
schools.  The  sad  fact  is  that  ifs 
rarely  done  stateside.  Hams  in  our 
education  industry  haven't  dis- 
covered it  yet.  This  best-kept  se- 
cret is  a  sport  called  "foxhunting/' 

Hide-and-Seek  With  Radios 

Unlike  more  familiar  mobile 
"T-hunls."  an  international-rules 
foxhunt  is  an  on-foot  search  for 
several  concealed  mini-tran smit- 
ters  in  a  large  outdoor  setting. 
Kids  love  it.  and  so  do  adults.  1 
explained  the  concept  in  detail  in 
last  month's  "Homing  In.1*  I  also 
began  the  story  of  Hamcon/ 
Foxhunt-95, Southern  California's 


Photo  A,  Fox  #_?  was  next  to  the 
long  staircase  on  the  edge  of 
Batteries     John     Barlow     and 

Saxton,  an  abandoned  WWI 
shore  defense  site  at  Fort 
MacArfhitr.  One  hunter  hasn't 
realized  yet  thai  he  is  standing 
on  top  of  it. 


Radio  Direction  Finding 

first  international-style  radio  di- 
rection finding  (RDF)  champion- 
ship. It  was  held  September  3  on 
the  Fort  MacArthur  Military  Mu- 
seum grounds  in  the  San  Pedro 
area  of  Los  Angeles.  I  served  on 
the  committee  of  Southern  Cali- 
fornia Six  Meter  Cluh  members 
who  put  on  this  2  meter  event  for 
the  1995  ARRL  Southwestern 
Division  convention. 

Hamcon/Foxhunt-95  simulated 
as  closely  as  practical  a  European/ 
Asian  foxhunt.  Our  rules  were 
based  on  International  Amateur 
Radio  Union  (IARU)  rules  for  di- 
rection-finding championships. 
Unlike  IARU  events,  there  was  no 
separate  division  for  women  and 
competitors  in  ail  divisions  were 
required  to  search  for  all  foxes. 
Age  divisions  were  different  from 
IARU  classifications. 

International-style  foxhunting 
is  new  to  Southern  California,  but 
that  doesn't  mean  all  Hamcon/ 
Foxhunt-95  participants  were 
complete  greenhorns.  Many  of 
the  forty  who  signed  up  were  ex- 
perienced mobile  T-humcrs-  who 
had  learned  techniques  for  "sniff- 
ing'' out  transmitters  on  foot, 
whereas  others  had  never  tried 
RDF  before.  How  could  we  put 
on  a  hunt  that  challenged  the  ex- 
perienced T-humers  but  gave 
first-timers  a  chance  to  do  well? 

The  fox-hiding  subcommittee 
decided  to  put  out  six  foxes.  Two 
transmitters  would  be  easy  to 
find,  i wo  would  be  really  tough, 
and  two  would  be  in-between. 
Foxes  #6  and  #2  were  intended  to 
be  the  easy  ones.  We  hid  #6  un- 
der the  concrete  cover  of  an  aban- 
doned 40- year- old  underground 
command  post  for  Nike  defense 
missiles  on  a  hilltop  900  feet 
southeast  of  the  start  point.  The 
antenna  for  Fox  #2  was  N6MTs 
horizontal  dipole  in  a  tree  400  feci 
west  of  the  finish  line,  Both  of 
these  foxes  were  high  and  in  the 
clear,  relatively  speaking,  so  hunt- 
ers should  have  gotten  sharp 
bearings. 

IARU  rules  require  red  and 
while  Hags  (called  prisms)  next 
to  each  fox.  They  arc  appropriate 
in  the  deep-cover  forests  where 


world  cham- 
pionships are 
held,  but  they 
would  have 
been  far  too 
conspicuous 
in  the  fort  ar- 
eas* So  we  did 
not  use  them. 
The  bright  or- 
ange punches 
within  five 
feet  of  each 

transmitter 

were  easy  to 
spot  and  pro- 
vided suffi- 
cient visual 
identification. 


Photo  B,  The  most  dastardly  fox  hiding  spot  was 
deep  inside  this  drainage  channel,  200 feet  from  the 
beach.  The  orange  card-marking  punch  is  just 
barely  visible  in  the  wall-climbing  plants. 


Fox  #3  was 

supposed  to  be  very  hard.  It  was  on 

the  sleep  slope  of  a  50-loot-dccp 
football-field- sized  pit  thai  used  to 
be  part  of  a  World  War  1  mortar  em- 
placement (Photo  A).  Its  antenna 
was  a  twin-lead  J,  most  of  which 
was  buried  a  couple  of  inches  into 
the  dirt  next  to  the  long  stairs.  The 
idea  was  to  "light  up"  the  entire 
pit  with  lots  of  RF  and  create 
many  signal  reflections.  The  ulti- 
mate challenge  was  Fox  #4, 
which  was  underground,  five  feet 
into  a  sea-level  drainage  channel 
near  the  southern  end  of  the  park 
(Photo  B),  All  foxes  except  #4 
were  at  least  50  feel  from  the 
nearest  trail. 

The  shortest  possible  route 
reached  the  foxes  in  the  follow- 
ing order:  #3,  #5,  #6,  #  I ,  #4,  #2. 
Hunters  traveling  that  route  di- 
rectly would  have  gone  135 
miles.  This  is  about  one  half  of 
the  shortest  route  in  a  typical 
IARU  championship  foxhunt.  Of 
course,  nohod\  "s  route  was  close 
to  being  that  short.  Overall  win- 
ner Scot  Barth  KA6UDZ  found 
all  foxes  in  66  minutes  and  Se- 
nior Division  (over  age  46)  win- 
ner  Marvin  Johnston  KE6HTS 
did  it  in  76  minutes  (Photo  C).  By 
comparison,  a  Hungarian  and  a 
Russian  completed  a  much  longer 
five-fox  2  meter  course  in  just  47 
minutes  at  the  1 994  World  Cham- 
pionships in  Sweden. 

According  to  the  fox-hiding 
corollary  to  Murphy's  Law,  "Ev- 
eryone will  easily  find  the  foxes 
that  you  think  will  be  hard,  and 
vice  versa.11  The  pit  didn't  create 
a  pool-iable  effect  for  Fox  #3 
signals.  Eighteen  hunters  found  it. 


On  the  other  hand,  the  high  hori- 
zontal dipole  of  Fox  #2  must  have 
caused  some  unusual  signal  re- 
flections, because  many  hunters 
reported  that  bearings  to  it  crossed 
on  top  of  a  hill  400  feet  northeast 
of  it.  The  fox  found  by  the  most 
hunters  (28)  was  #5;  the  one 
found  by  the  fewest  hunters  (8) 
was  #1.  Both  had  been  expected 
to  be  medium  difficulty  foxes. 

This  foxhunt  was  ihe  lasl  event 
of  the  convention,  on  Sunday  af- 
ternoon, Alt  day  Saturday,  a  half 
dozen  or  so  "micm-Ts"  transmit- 
ted for  a  few  seconds  each  from 
hiding  spots  around  the  Queen 
Mary  convention  site,  including 
the  hotel,  exhibit  area,  and  park- 
ing lot.  This  gave  everyone  a 
chance  to  check  out  RDF  gear  and 
practice  techniques. 

A  few  eager  entrants  didn't 
wait  until  Saturday  to  gel  ready. 
Rick   Barrett   KE6DKF,   who 


Photo  C,  Marvin  Johnson 
KE6HTS  picked  this  high  spot 
overlooking  the  ocean  to  take  a 
hearing.  He  took  first  place  in 
the  Senior  Division. 
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ONV  SAFETY  BELT  CO. 

P  O,  Box  404  •  Ramsey.  NJ  07446 

800*345  5634 

Phone  &  FAX  20V 327  2462 


ONV  Safety  Belt  With  Seat  Harness 

$89.95 

OSHA 

We  Ship 

Worldwide 

Order  Desk  Open 

7  Days/Week 

ONV  Tool  Pouch  $15.95 
Add  $4.00  For  Handling  VISA  M/C  CHECK 


ONV  Beft  W.'O  Seat  Harness 
$7495 


CIRCLE  102  ON  READER  SERVICE  CARP 


Mini 


Project  Boxes 

m  %  tttmim    i       b 
1  if  ■  1 


3 


as 


or 

MF'Fi 

Mpn  m 
yi'F    ■ 


SB!) 

'4  i    I 


GflEJir  L/77L£  SOKES 

raw  low  cosr  cqhsthucto* 

OeSKSNED  TO  GET7W  JDB 
OOtoEWTTNOl/T  THEmtLLS' 

a  Mr  ham 


FDR  INFO  (Jhl 

QTHET1 

reciueit  mmt 
CONSTNtJ^mnt 

C*TfflLOO 


ORDER   TODAY*  ($30.00  MINIMUM  ORt^R) 
A  IS  USA    CANADA  &  MEXICO    H  ir.3  PCfiT  Of-   WORLD 


^ 


aas 


® 


OflDFR  (800)  534-3457  s  FAX  (800)  551-77J9 

h702i  565-3400*  FAX  (70S)  5e&4d2& 

SESCOttWt  JiDO  W*SD  DH   >CMG€ftS&i  HV  69015 


Y0WSOUBCE 
FOB 


r.  NiC 


BATTERIES! 


■  AMATEUR  RA01O  BA  TTERY  PACKS 

•  REPLACEMENT  RECHARGEABLE  INSERTS 

•  LAPTOP  COMPUTER  BA  TTERIES 

•  C>WLfCOff£)ER  fl*7T£fly  PACKS 

"  CELLULAR  PHONE  BATTERY  PACKS 
"  SEALED  LEAfrACiD  BA  TTERlES 
wO.E.M.  &  CUSTOM  ASSEMBLY  PACKS 

■  AUTHORIZED  SANYO  NiCd  DISTRIBUTOR 


Call  or  write  for  our  free  catalog! 


Mr,  NiCd  -£Vtf.  Fart  <fe  Co. 

2211-D  Panriew  Rd, MiddJeton, WI  5  3  5  6  2 
Phone  1608]  B31-3443  /  Fax  (6081 831-1082 

DEALER  INQUIRIES  INVITED 


CIRCLE  114  ON  READER  SERVICE  CARD 


OI-ER  A  AflUJOX  C4LL  StGS'S 
'ONLINE*  ^INTERNATIONAL  CALL  mRKCTQIM 


^ 


HamcaU  online  service  gives  you  access  lo 
over  a  million  hams  via  your  computer  & 
modem.  Updated  each  month!  Only  $29,95 
per  year.  Unlimited  use  -  24  hours  a  day  - 
you  pay  for  the  phone  call. 

548:894-5777 


#00:282-5628 


■Sock  master 


FAX   540: 894-9 141 


RpulS  4.  Bom  1 630    Umergl  Wg**a  231 1 7 

inttwrurt    mtoQGuck  com 


CfRCLE  7  ON  READER  SERVICE  CARD 


Spectrum  Electronic  Prod- 
ucts Introduces  the  world's 
first  handheld  repeater  con- 
troller. No  larger  than  most 
handheld  radi os  r-n e H RC-1 0 
converts  a  single  or  dual-band 
radio  Into  a  full  featured  sim- 
ptex  or  duplex  repeater  sys- 
tem. Key  features  of  theHRC- 


10  include  voice  iDer,  DTMF 
Control  and  programming, 
hang  and  lime-out  timers, 
Digital  Voice  Operated 
Squelch  (DVOS™),  telem- 
etry tones,  and  private  voice 
mail  slot  $299 
Phone  8G0-SS6-2788 
FAX  408-438-6027 


A 


CIRCLE  69  ON  READER  SERVICE  CARD 


CB-TO-10  METERS 


We  specialize  in  CB  radio  modification 
plans  and  hardware.  Frequency  and  FM 
conversion  kits,  repair  books,  plans,  high- 
performance  accessories.  Thousands  of 
satisfied  customers  since  1976!  Catalog  $3. 


CBC  INTERNATIONAL 

LOU  FRANKLIN  K6NH     Owner 
PO    BOX  3T500X.  PHOEMIX.  AZ  8504b 


CIRCLE  167  ON  READER  SERVICE  CARD 


Photo  Dm  Tom  Mirabel  la 
KD6AAN,  age  14,  took  first 
place  in  the  Youth  Division.  He 
found  more  foxes  than  his  dad, 
Ken  KM6  YH. 

placed  third  in  the  Prime  Division 
(ages  1 8  through  30),  was  glad  he 
had  practiced  diligently.  "Scott 
Barth  KA6UDZ,  another  hunter,  and 
I  wait  up  to  Glendora  to  a  local  sports 
park  several  times,"  he  told  me. 
"We  would  each  hide  a  fox  in  the 
park  and  then  we'd  hunt  each 
other's  foxes  down.  Once  we 
found  all  of  them,  we'd  move 
them  and  find  them  again.  We  did 


it  after  dark  so  we  would  not  see 
each  other  hide  them.  This  al- 
lowed us  to  get  used  to  our 
equipment,  so  we  could  trust  it 
and  not  just  what  we  saw.1' 

Everyone  Is  Able 

Fox  hunters  who  win  international 
championships  are  true  athletes  who 
train  just  like  world-class  competitors 
in  any  other  running  sport.  By  con- 
trast, Hamcon/Foxhunt-95  entrants 
were  a  cross  section  of  ordinary  hams. 


Photo  E.  Mike  Obermeier 
KD6SNE  "sniffs"  in  his  wheel- 
chair and  T-hunts  regularly  on  2 
meters  in  a  converted  mail  deliv- 
ery truck  with  a  4 -element  quad 
and  a  Roanoke  Doppler.  The 
photo  isn't  backwards;  the 
steering  wheel  really  is  on  the 
right  side. 


ranging  in  age  torn  1 1  to  70  (Photo 
D).  Tbz  median  age  was  38*  There 
were  no  crass-country  runners,  and 
two  could  not  run  at  all.  Tlie  story  of 
these  two  is  proof  that  foxhunting  is  a 
sport  for  almost  everyone, 

Mike  Obermeier  KD6SNE  is  a 
regular  at  Southern  California  mobile 
T-  hunts .  Because  of  a  spinal  cord  in* 
jury,  Mike  has  adapted  his  T-hunt  ve- 
hicle to  include  hand  controls  for  the 
accelerator  and  brakes  (Photo  E). 
In  just  a  few  seconds,  he  can  ma- 
neuver himself  out  of  the  truck  and 
into  his  sports  wheelchair  for 
sniffing  out  the  T. 

When  I  promoted  this  foxhunt  at  a 
mobile  T-hunt  in 
August,  Mike  told 
me  he  really 
wanted  to  com- 
pete. He  kept  ask- 
ing/*Canlcioilin 
mychairTIkncw 
the  site  had  plenty 
of  paved  and  un- 
paved  trails,  but 
there  would  be  no 
way  to  place  all  the 
foxes  so  he  could 
roll  right  to  them 
There  are  no 
provisions  in  the 


1ARU  foxhunt  rules  for  this  sort  of 
situation.  Mike  didn't  want  a  special 
course  just  for  him,  nor  did  he  want 
the  course  made  easier  on  his  account 
All  he  needed  was  a  way  to  finish  clos- 
ing in  after  he  had  done  the  basic  RDF 
work  on  wheels. 

Fortunately,  I  had  an  expert  nearby 
for  consultation,  My  wife  April 
WA60PS  is  a  Registered  Occupa- 
tional Therapist  and  former  rehabili- 
tation department  head  at  a  major 
medical  center  in  Orange  County. 
Occupational  Therapists  are 
trained  to  find  creative  ways  for 
persons  with  disabilities  to  adapt 
to  their  physical  limitations  and 


Photo  K  KD6SNE  cruised  the  foxhunt  course  in 

his  wheelchair,  Christie  Holoubek  K0lUt  his 
Extender,  went  into  the  brush  on  his  command  to 
uncover  foxes  and  punch  his  competitor  card. 
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Introducing  the  SmartPro™ 

from  Kentucky  to  Cairo,  Smartuner™  has 
become  the  antenna  coupler  of  choice— 
intelligent,  rugged,  highly  refined.  It 
quickly  and  precisely  tunes  any  antenna 
from  8-80  feet  And  remembers  each 
setting.  Now,  our  next 
step.  SmartPra 
Everything  Smartuner 
does  so  well, 
SmartPro  does  even 


"1«,drfUj,rr  « 


better.  It's  designed 
for  the  professional 
operator  who  needs 
enhanced  tuning 
features  and 
performance. 
Smartuner"  or 
SmartProrEitherone 
is  a  smart  buy.  Call  us 
for  details. 


SmartPri  Features 


New,  kignly  advanced  tuning 
software.  •  More  pomrful  and 
much  faster  microprocessor  ■ 
Silent  mid  manual  tuning  of 
complete  networks  via  RS-232 
and  desktop/laptop  personal 
computers  (PC).  •  Receiver 
prmmp  with  12  dB  gain  and 
remote  control  on-off.  •  Free 
Smartiack'  and  control 
software,  *  Active  tunable 
antenna  amplifier for  Rx-onty 
purposes, 


\mmmi 

TheSGCBuilding  Box3526  Belfevue,  Washington  98009  USA 
(206)  74^6310  Fax:  (206)  746-6384 
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Photo  G,  On  the  downhill, 
K0IU  had  to  move  fast  to  keep 
up  with  KD6SNE. 

return  to  regular  activities  of  then- 
daily  living. 

April  suggested  that  Mike  be 
provided  with  an  assistant  on  the 
foxhunt  course  to  perform  search 
duties  in  areas  of  the  park  that 
were  inaccessible  to  his  wheel- 
chair. I  countered  that  the  com- 
petition was  for  individuals  only, 
not  two- person  teams,  and  that 
other  contestants  might  consider 
it  unfair  to  go  up  against  the  team 
of  Mike  and  an  assistant.  After 
some  discussion,  we  agreed  that 
the  assistant  would  be  selected  by 
the  hunt  committee  and  would  be 
allowed  to  act  only  as  an  exten- 
sion of  Mike1  s  range.  Mike  would 
do  all  the  RDF  work  and  maneu- 
ver his  chair  as  close  as  possible 
to  the  foxes.  Then  Mike's  Ex- 
lender  would  go  into  any  inacces- 
sible places  and  search,  without 
equipment,  at  his  direction 
(Photo  F). 

Mike  thought  this  idea  was 
great  and  quickly  agreed  to  the 
terms  and  conditions.  Christie 
Holoubek  K0IU  agreed  to  act  as 
his  Extender.  There  was  no  con- 
cern about  Christie  being  able  to 
keep  up  with  Mike,  because  she 
is  an  accomplished  marathon  run- 
ner (Photo  G). 

One  week  before  Hamcon/ 
Foxhum-95,  I  received  e-mail 
from  Marvin  Johnston  KE6HTS 
of  Santa  Barbara,  He  and  Dennis 
Schwendtner  WB60BB  were 
coming  to  the  hunt  and  he  wanted 
to  know  if  Dennis  could  partici- 
pate on  a  team,  I  already  knew 
that  WB60BB's  keen  hearing  had 
made  htm  a  successful  "naviga- 
tor" on  mobile  T-hunts  in  Santa 
Barbara  for  many  years,  despite 
the  Fact  that  he  is  sightless.  I  told 
Marvin  that  there  would  not  be  a 
team  competition,  but  we  would 


Photo  H.  Long-time  T-humer 
Dennis  Schwendtner  WB60BB 
didn't  let  his  blindness  keep  him 
from  having  fun  at  Hamcon/ 
Foxhunt-95.  Future  ham  Linda 
Reagan  served  as  his  Extender* 


try  to  find  another  good  Extender 
so  that  Dennis  could  hunt. 
WB60BB  liked  the  idea,  so 

April  asked  an  acquaintance  who 
had  expressed  interest  in  amateur 
radio  to  be  his  Extender,  April's 
instructions  were  that  she  could 
act  only  as  eyes  for  Dennis,  and 
could  not  do  any  RDF  for  him. 
Besides  insuring  his  safety,  she 
was  allowed  to  describe  to  Den- 
nis the  terrain  features  and  the 
presence  of  other  hunters  in  the 
area  in  which  they  were 
searching  (Photo  H). 

No  one  at  the  foxhunt  starting 
line  was  more  excited  than  Mike 
and  Dennis.  Of  course,  not  all 
sporting  events  turn  out  like  a 
Rocky  or  Mighty  Ducks  movie. 
Neither  Mike  nor  Dennis  won  a 
medal .  However,  both  received  cer- 
tificates for  successfully  fmding 
foxes,  and  their  extenders  got  a  real 
workout.  I'm  sure  all  four  are  hop- 
ing that  organizers  here  and  abroad 
will  improve  the  niles  so  all  future 
intemational-niles  foxhunts  are  as 
accessible  to  handicapped  hams  as 
this  one  was. 

As  you  can  see  from  the  photos, 
Hamcon  hunters  used  a  wide  vari- 
ety of  RDF  gear,  from  the  commer- 
cial  sets  used  by  JCE6HTS  and 
KD6SNE  to  KD6 AAN's  yagi  and 
the  foil-tube  attenuator  of 
WB60BB*  Every  hunter  has  per- 
sonal preferences  for  equipment. 
Selecting  just  the  right  sniffing 
setup  for  your  needs  will  be  the 
topic  of  an  upcoming  "Homing  In" 
column.  Meanwhile,  keep  me  in- 
formed about  both  mobile  T-hunt- 
ing  and  on- foot  foxhunting  in  your 
area.  Write  to  the  address  at  the 
beginning  of  this  article 
or  send  e-mail  to  me  via 
internet  (Homingin@aol.com) 
or  CompuServe  (75236,2165). 
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Andy  MacAf lister  WA52IB 
14714  Knights  Way  Drive 
Houston.  TX  77083 

The  AMSAT  Annual 
Meeting 


The  1995  AMSAT  Annual 
Meeting  and  Space  Symposium 
was  held  October  6-8  in 
Orlando.  Florida.  Over  200 

satellite  enthusiasts  listened  lo 
dozens  of  presentations  and  vis- 
ited the  Phase  3D  integration  fa- 
cility, For  all  participants  it  was 
a  fantastic  weekend.  STS-73 
was  scheduled  for  launch  during 
(he  weekend  only  40  miles  away 
at  Ihe  Cape,  but  due  to  weather 
and  other  delays,  it  was  a  hamsat 
weekend  and  not  a  hamsat/ 
shuttle  weekend 


Photo  A.  Phase  3D  Satellite 
Project  Leader.  On  Karl 
Meinzer  DJ4ZC,  addresses  the 
1995  AMSAT  Space  Symposium 
in  Orlando,  Florida, 

Friday 

This  year  the  presentations 
began  Friday  before  noon 
with  a  paper  by  Bob  Bruninga 
WB4APR  about  a  new  software 
program  called  APRtraek, 
Gwyn  Reedy  W1BEL  of 
PacComm  described  the 
capabilities  of  the  program  and 
its  use  for  determining  the 
locations  of  ground  stations  and 
spacecraft  using  packet  radio 
and  GPS  (Global  Positioning 
System)  data.  Shareware 
versions   can   be    found    on 


Amateur  Radio  Via  Satellites 


various  BBSs,  while  registered 
copies  can  be  purchased  from 
WB4APR  or  AMSAT.  AMSAT 
VP  for  Manned  Space  Activities 
Frank  Bauer  KA3HDQ,  John 
Nickel  WD5EEV.  and  Matt 
Bordelon  KC5BTL  updated  the 
group  on  the  progress  of 
SAREX,  the  Shuttle  Amateur 
Radio  Experiment.  SAREX  did 
very  well  in  1995  with  random 
QSOs  and  many  fine  scheduled 
contacts  with  schools  from  the 
ham-astronauts. 

Ignacio  Martinez  CE2MH  of 
AMSAT-CE  (Chile)  described 
the  Fodtrak  tracking  and  tuning 
software.  The  program  was  de- 
veloped in  Chile  to  help  fund  the 
satellite  CESAR- 1. 

Other  afternoon  talks 
included  methods  of  develop- 
ing and  utilizing  satellite  gate- 
way nodes  by  Barry  Baines 
WD4ASW.  development  of 
microsat  ground  station  soft- 
ware lor  Linux  and  X- Windows 
by  John  Melton  G0ORX/ 
N6LYT,  ways  to  extend  the  life- 
time of  scientific  satellites  by 
Philip  Chien  KC4YER,  and  de- 
tails on  ihe  success  of  the  joint 
AMSAT/TAPR  (Tucson  Ama- 
teur Packet  Radio)  DSP-93 
project.  The  Texas  DSP-93  crew 
included  TAPR  President  Greg 
Jones  WD5IVD*  Bob  Dicrsing 
N5 AHD.  Bob  Slricklin  N5BRG, 
and  Frank  Perkins  WB5IPM. 

Finishing  the  afternoon  ac- 
tivities was  Phil  Karn  KA9Q 
with  a  demonstration  of  digital 
voice  via  the  World  Wide  Web 
on  the  Internet, 

A  brief  dinner  break  followed. 
Evening  presentations  began 
with  a  slide  show  on  satellite 
DX  by  Mikio  Mouri  JA3GEP. 

Doug  Howard  KGSOA  fol- 
lowed with  the  latest  exploits  of 
balloon  enthusiasts  in  Texas.  He 
described  the  many  payloads  in 
previous  and  current  packages 
that  the  groups  send  to  the  edge 
of  space. 

David  Liberman  XEITU 
showed  a  video  of  the  attempted 
launch  of  UN  AMSAT!  on 
a  converted  Russian  JCBM+ 
The      launch      failed,      but 


UNAMSAT-2  is  nearly  com- 
plete, waiting  for  a  chance  to  be- 
come an  OSCAR  (Orbiting 
Satellite  Carrying  Amateur 
Radio). 

Dan  Schultz  N8FGV  de- 
lighted the  audience  with  his 
pictures  from  the  Hubble  Space 
Telescope.  Dan  showed  several 
new  and  exciting  images  from 
the  telescope  taken  after  the 
Shuttle  repair  mission.  He  had 
a  few  picture  copies  which  were 
included  as  handouts  for  those 
attending, 

Bruce  Paige  KK5DO  finished 
the  Friday  talks  with  his  descrip- 
tion of  the  efforts  in  Houston  to 
get  the  local  Houston  Area 
AMSAT  Net  out  to  as  many 
hamsat  enthusiasts  as  possible 
via  commercial  geostationary 
satellite  link  and  HE  The  Hous- 
ton net  can  be  heard  every  Sun- 
day nighi  at  1 0p.m.  Central  time 
on  Tclstar  302,  Transponder  2 1 1 
5.8  MHz  audio  subcarrier  or  on 
I860  kHz  am  from  Missouri. 
Many  VHF  and  UHF  repeaters 
in  North  America  also  carry  the 
net  via  the  satellite  feed. 


Photo  B.  AMSAT  VP  of  Engi- 
neering, Dick  Jansson  WD4FA8, 

coordinaied  the  Phase  3D  talks 
at  the  AMSAT  Symposium. 

Saturday 

Activities  began  in  earnest  at 
8  a.m.  AMSAT  President  Bill 
Tynan  W3XO  gave  an  official 
welcome  to  the  symposium  par- 
ticipants. 

With  the  scheduled  launch  of 
Phase  3D  only  a  year  away,  the 
focus  of  the  symposium  was  on 
ihe  new  satellite,  AMSAT  VP  of 
Engineering  Dick  Jansson 
WD4FAB      moderated      the 


morning  talks,  all  dealing  with 
progress  of  the  Phase  3D  pro- 
gram. 

Project  Leader  Dr.  Karl 
Meinzer  DJ4ZC  brought  partici- 
pants up  to  date  on  launch 
opportunities,  financial  consid- 
erations and  an  overall  picture 
of  the  program.  The  planned 
launch  is  to  occur  late  in  1996 
on  the  second  flight  of  an  Ariane 
5  vehicle.  If  there  are  difficul- 
ties with  the  schedule*  the  sat- 
ellite may  be  launched  as  late  as 
mid- 1997  on  an  Ariane  4  rocket. 
Phase  3D  is  on  schedule,  but 
still  needs  more  money  to  pay 
for  launch  costs  and  the  many 
other  items  that  come  with  any 
launch  campaign. 

Most  of  the  mechanical 
efforts  for  Phase  3D  are  the 
responsibility  of  AMSAT- 
NA  (North  America),  Dick 
WD4FAB  presented  details  on 
the  structural  and  thermal 
design,  while  Stan  Wood 
WA4NFY  followed  with  an- 
tenna location  and  other  consid- 
erations. It  has  been  quite  a 
challenge  to  orient  the  space- 
craft antennas  on  one  face  of 
the  satellite  without  causing 
interaction  problems* 

AMSAT  Board  of  Directors 
member  Dick  Daniels  W4PUJ 
related  information  on  the  pro- 
pulsion  system.  The  satellite  has 
a  kick  motor  similar  to  the  pre- 
vious Phase  3  satellites,  but  it 
also  has  an  ammonia  arc-jet  mo- 
tor that  will  be  used  for  many 
months  during  final  "tuning"  of 
the  orbit.  The  plumbing  for  the 
motors  is  in  place  and  waiting 
for  final  wiring. 

Lyle  Johnson  WA7GXD 
and   Chuck   Green    NOADI 


Photo  C  Stan  Wood  WA4NFY 
and  his  cake-pan,  L2  GHz  back- 
fire antenna, 
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Photo  D.  AMSAT  Board  member 
and  past  President,  Dr.  Tom 
Clark  W$lWl,  shows  one  of  the 
Lrband  "salad  bowl'  antennas 
for  Phase  3D. 

characterized  various  Phase 
3D  computer  systems.  The 
main  operations  computer  is 
called  the  IHU  or  Internal 
Housekeeping  Unit.  Other 
computers  include  the  GPS 
system  and  the  RUDAK  digi- 
tal communications  controller. 

Peter  Guelzow  DB20S  cov- 
ered the  Controller  Area  Net- 
work or  CAN  that  will  be  used 
for  digital  communication  be- 
tween subsystems  onboard 
Phase  3D, 

AMSAT  President  Emeritus 
Dr.  Tom  Clark  W3IWI  de- 
scribed his  Global  Positioning 
System  (GPS)  experiment  for 
Phase  3D,  Bdale  Garbee 
N3EUA  and  his  crew  have 
been  working  on  the  GPS 
computer  subsystems  and 
writing  software  for  use  in  the 
spacecraft.  Bdale  passed  sev- 
eral prototype  boards  around 
the  audience  during  his  talk, 

Hiroyuki  Ohata  JM3MAJ 
brought  a  prototype  of  the 
SCOPE  digital  color  imaging 
experiment  with  him  from  Ja- 
pan. His  presentation  provided 
details  on  the  specifications  of 
the   two- camera    unit.   The 


Photo  E  Integration  Laboratory 
Manager  Lou  McFadin  W5D1D  in 
the  clean  room  with  Phase  3D  shows 
the  location  of  one  of  the  12 
magneiorquer  rods  to  be  installed 

equipment  will  be  located  in 
the  spacecraft  with  holes 
strategically  located  to  allow 
the  cameras,  one  wide  angle 
and  the  other  narrow,  to  view 
the  earth  at  the  orbit's  high 
point  or  apogee, 

AMSAT  Integration  Labora- 
tory Manager  Lou  McFadin 
W5DID  wrapped  up  the  morn- 
ing talks  with  data  on  the  com- 
plex wiring  harness  for  Phase 
3D  and  methods  now  used  in 
the  lab  to  keep  up  with  all  the 
parts  to  be  built  into  the  1 , 000- 
pound  satellite.  Lou  joined  the 
project  after  retiring  from 
NASA  at  the  Johnson  Space 
Center  in  Houston, 


Photo  E>  The  Phase  3D  satellite 
is  progressing  well  at  the 
AMSAT  lab  in  Orlando.  Florida, 


Photo  G.  A  prototype  of  the 
Japanese  SCOPE  Digital  Color 
Imaging  Experiment  camera  was 
on  display  at  the  symposium. 

Afternoon  sessions  concen- 
trated on  future  satellite  pro- 
grams. Peter  Vekinis  KC1QF/ 
EI4GV  got  things  started  with 
ideas  about  very  small  satel- 
lites, or  picosats.  Measuring 
only  five  inches  on  a  side  and 
incorporating  active  three-axis 
Stabilization,  Peier proposed  a 
constellation  of  picosats  in 


low  earth  orbit,  all  using  VHF 
and  UHF  frequencies.  While 
still  in  the  early  planning 
stages,  the  program  is  thought 
provoking  and  may  provide 
future  satellite  builders  with 
ideas. 

Steve  Bible  N7HPR  dis- 
cussed his  efforts  with  the 
World  Wide  Web  Amateur 
Satellite  Ground  Station. 
For  those  with  Internet 
access,  the  address  is 
http://gndst!L$p.nps.  navy-  mil 

The  system  Steve  created 
maintains  data  received  from 
the  9,600-baud  amateur 
satellite  (UoSAT-Oscar-22, 
Kitsat-Oscar  23  and  Kitsat- 
Oscar-25).  Steve  also  gave  an 
update  on  the  PAN  SAT  project 
sponsored  by  the  Naval  Post- 
graduate School  in  Monterey, 
California,  Using  spread- 
spectrum  techniques,  this 
small  satellite  is  scheduled 
for  launch  in  1997  and  will  use 
the  frequency  range  from  435 
to  438  MHz  for  both  uplink 
and  downlink.  Work  has  begun 
with  TAPR  to  provide  earth- 
station  hardware  and  software 
to  communicate  with  the 
satellite.  Updates  on  ihe 
PAN  SAT  project  can  be  found 
via  the  Internet  at  hup:// 
www.sp.nps.navy.mil 

SEDSAT  Project  Manager 
Dennis  Wingo  KD4ETA 
brought  everyone  up  to 
date  on  the  status  of  the 
SEDSAT  program.  SEDSAT- 
1  is  a  microsat-class  satellite 
that  will  be  part  of  NASA's 
Small  Expendable  Dcployer 
System  (SEDS).  Changes  in 
launch  schedules  have  caused 
delays  with  this  bamsat. 
SEDSAT  will  carry  several 
scientific  and  amateur-radio 
experiments,  The  main 
purpose  of  the  satellite  is 
to  test  the  dynamics  of  teth- 
ered satellites  and  remote 
sensing.  The  SEDSAT  pro- 
gram also  has  a  World  Wide 
Web  home  page  at  http:// 
seds.ipl.arizona.edu 

Ken  Emandes  N2WWD 
completed  the  afternoon  talks 
with  an  enlightening  descrip- 
tion of  his  efforts  to  properly 
identify  the  Russian  RS-15 
satellite  and  its  orbit.  Orbital 
data  from  NORAD  and  NASA 


Photo  H.  The  ammonia  arc- 
jet  motor  will  be  on  for 
several  months  after  launch  to 
ftne-tune  the  orbit  of  Phase  3D. 

was  inaccurate  in  the  early 
days  following  the  launch  of 
the  satellite.  Ken  determined 
that  the  upper-stage  vehicle 
had  exploded  leaving  many 
radar  targets  in  the  area  of  the 
satellite.  Determining  which 
space  objects  were  nothing 
but  debris,  and  which  was 
RS-15  became  a  challenge. 
While   NORAD   used   their 
sophisticated  radar  systems  to 
catalog  the  objects,  Ken  used 
both  the  NORAD/NASA   data 
in  conjunction  with  the   10 
meter     ham-radio     signals 
transmitted    by     RS-15    to 
characterize  the  orbit  and 

identify  the  satellite. 

After  Ken's  talk,  AMSAT 

President  Bill  Tynan  intro- 
duced the  officers  and  Board 
of  Directors'  members.  Each 
officer  or  director  was  given 
a  chance  to  speak  to  the  group. 
It  was  also  a  time  for  questions 
and  answers  from  the  attend- 
ing AMSAT  members. 

Following  a  short  break  to 
allow  everyone  to  catch  their 
breath  and  relax  after  data  in- 
put overload,  the  yearly  ban- 
quet began.  The  speaker  was 
Dr.  Paul  Shuch  N6TX.  Last 
year  he  talked  about    'The 
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Photo  J,  A  mock-up  of  the 
"earth"  side  of  Phase  3D  is 
used  to  test  antenna  locations  in 
the  lab. 

Sunday 

Following  ihe  Field  Opera- 
tions Breakfast  at  7:30  a.m.. 
Bill  Tynan  started  the  AMSAT 
Board  of  Directors*  meeting, 


Search  for  Dark  Matter/1  This 
time  he  provided  details  about 
the  SET1  League.  Paul  is  now 
the  Executive  Director  of  the 
organization  and  provided  ev- 
eryone with  an  informative, 
yet  light,  discussion  on  the 
search  for  extra-terrestrial  in- 
telligence. He  has  that  unique 
ability  to  make  the  most  com- 
plex topic  both  understandable 
and  fun. 

Bill  Burden  WB 1 BRE  of  the 
American  Radio  Relay  League 
presented  AMSAT  with  a 
check  for  $305,000.  This  was 


Photo  t.  Stan  Wood  WA4NFY 
and  Tom  Clark  W3FWI  discuss 
one  of  the  GPS  antennas  being 
prepared  in  the  AMSAT  lab  in 
Orlando. 

the  result  of  the  ARRL  Match* 
ing  Fund  program  run  earlier 
in  the  year  to  help  finance 
Phase  3D. 

Prizes  and  AMSAT  awards 
finished  the  evening.  The 
prizes  ranged  from  books, 
T-shirts  and  maps  to  gear  from 
SSB  Electronics,  SO  copies  of 
Windows  NT  from  Microsoft, 
and  a  mobile  transceiver. 


Photo  K.  One  of  the  test  equip- 
ment benches  in  the  AMSAT  tab 
in  Orlando. 

which  lasted  through  mid- 
Monday  with  a  few  breaks  for 
food  and  sleep.  The  agenda 
covered  many  items  including 
publications,  SAREX,  the  DSP 
project  status,  long-range 
planning,  commercial  rela- 
tionships, new  satellites  and 
the  budget- 

The  Phase  3D  program  was 
the  main  topic  this  year. 
AMSAT  still  has  a  significant 
challenge  ahead  to  pay  its  part 
of  Phase  3D  and  maintain 
other  activities.  Work  on  fund 
raising  will  continue  to  domi- 
nate AMSAT's  operations 
until  launch. 

Parallel  to  Sunday's  BoD 
meeting,  guided  tours  were 
provided  of  the  AMSAT  lab  fa- 
cility at  the  Orlando  airport.  A 
chartered  bus  furnished  trans- 
portation for  those  interested 
in  viewing  the  progress  on  the 
satellite  and  improvements  to 
the  lab.  Many  displays 
and  demonstrations  were 
provided. 

Tucson,  Arizona,  is  the  site 
for  the  1996  meeting.  It  is  sure 
to  be  a  fascinating  event  since 
Phase-3D  will  be  completed 
and  wailing  for  launch.  Don't 
miss  the  Friday  talks.  Be  sure 
to  come  early.  Copies  of  the 
Proceedings  of  the  symposium 
are  available  from  AMSAT  or 
the  ARRL.  The  book  is  8  1/2" 


Photo  L.  A  microsat  model  from 
five  years  ago  resides  in  one 
corner  of  the  AMSAT  lab  in 
Orlando, 


by  11",  182  pages,  and 
softbound.  It's  well  worth  the 
cover  price  of  $1 2.00.  AMSAT 
can  be  contacted  at  1-213- 
589-6062  for  details  on 
shipping  charges. 

Straight  Key  Night 

For  many  years  the  ARRL 
has  sponsored  Straight  Key 
Night  (SKN)  on  New  Year's 
Eve  and  New  Year's  Day,  In 


Photo  M*  Steven  Bible  N7HPR 
discussed  Internet  connections 
for  satellite  telemetry  monitoring 
and  future  modes far  digital  satellite 
commwucaiions  beyond  Phase  3D. 


1972.  a  group  of  satellite  chas- 
ers decided  to  try  their  hand  at 

some  straight  key  CW  via  OS- 
CAR-6  during  SKN.  The  idea 
caught  on  and  the  tradition  has 
been  maintained  whenever  there 
has  been  a  satellite  available  for 
the  event. 

AMSAT  Vice  President  of  In- 
ternational Affairs  Ray  Soifer 
W2RS  invites  interested  satellite 
operators  to  participate  in  the 
24th  annual  SKN  via  OSCAR. 
He  reports  thai  there  are  no  rules, 
no  scoring,  and  no  need  to  send 
in  a  log.  Just  call  CQ  SKN  in  the 
CW  passband  segment  of  ;m  OS- 
CAR between  0000  and  2359  UTC 
on  January  lt  1996,  or  answer 
a  CQ  SKN  call  from  another  sta- 
tion. Contacts  via  the  moon 
also  count.  Nominations  for  best 
"fist"  can  be  sent  to 
W2RS@WA2SNA,NJJJSA.NA 
via  packet  or         to 

W2RS@ AMSAT.ORG  via  the 
Internet.  You  can  also  use  his 
Callbook  address. 
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Marc  L  Leavey,  M.D.,  WA3AJR 
6  Jenny  Lane 
Baltimore  MD  21208 

I  guess  I  should  begin  this  month 
by  paying  attention  to  the  dale  on  the 
cover  of  the  magazine,  and  wishing 
each  and  every  one  of  you  a  Happy 
New  Year!  My  most  sincere  wishes 
for  a  Healthy  and  Happy  1 996  to  all 
of  my  readers.  With  this  interest  in 
time,  I  have  several  items  of  interest 
to  the  ham  paying  attention  to  this 
detail  of  our  lives. 

To  begin  with,  a  new  program  has 
hit  the  market,  called  WinZones,  bill- 
ing itself  as  a  "comprehensive  time 
zone  utility  for  Windows  "  Produced 
by  Extend,  Inc.,  in  Pteasanton,  Cali- 
fornia, the  progTBin  generates  a  num- 
ber of  customizable  clocks  on  the 
Windows  desktop.  It  is  available  in 
versions  for  both  Windows  3. 1  and 
Windows  95,  and  I  have  reviewed  the 
Windows  95  versioa 

As  you  can  see  in  Fig,  1,  the 
program's  window  can  be  filled  by  a 
clock,  either  analog  or  digital,  which 


may  be  set  to  any  time  zone.  A 
variety  of  cities  are  provided  in  a  data 
file,  which  allows  the  generated  clocks 
to  highlight  time  zones  around  the 
world.  The  four  clocks  from  my 
screen  demonstrate  the  degree  of 
customization  possible.  Clocks  may 
be  analog,  using  Arabic  or  Roman 
numerals,  or  digital.  Typefaces,  size, 
and  color  of  the  clock  may  all  be 
changed  at  will.  There  is  even  an  alarm 
function,  indicated  by  the  red  arrow 
on  the  Jerusalem  clock  in  the  Kg,  I, 
that  can  be  used  for  any  purpose  where 
an  alarm  might  come  in  handy. 

Indicators  on  the  clock  face  indi- 
cate daytime  or  nighttime  by  a  little 
tree  in  the  sun  or  moon  being  dis- 
played, and  dayhgjit  savings  time  may 
be  activated  individually  for  each 
clock  to  allow  for  differences  in  day* 
light  savings  time  observance  in  dif- 
ferent areas. 

The  program  installs  easily,  using 
the  common  "a:setup+exe"  routine.  It 
opens  the  Setup  Wizard,  which 
quickly  steps  you  through  the 


AMATEUR  TELEVISION 


TVC-4G 
Made  in  USA        Only  $89 

SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransmitting 
Space  Shuttle  Video  &  Audio  from  their  TVRO's  tuned  to 
Spacenet  2  transponder  9  or  weather  radar  during  signifi- 
cant storms,  as  well  as  home  camcorder  video.  If  it's  being 
done  in  your  area  on  420  -  check  page  538  in  the  95-96 
ARRL  Repeater  Directory  or  call  us,  ATV  repeaters  are 
springing  up  all  over  -  all  you  need  is  one  of  the  TVC-4G 
ATV  420-450  MHz  downoonveters,  add  any  TV  set  to  ch  2, 
3  or  4  and  a  70  CM  antenna  (you  can  use  your  435  Oscar 
antenna).  We  atso  have  ATV  downconverters,  antennas, 
transmitters  and  amplifiers  for  the  400, 900  and  1 200  MHz 
bands.  In  fact  we  are  your  one  stop  for  all  your  ATV  needs 
and  info.  We  ship  most  items  within  24  hours  after  you  call. 
Hams,  call  for  our  complete  10  page  ATV  catalogue. 


Fig.  L  A  WinZones  screen  in  Windows, 
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Visa,  MQ,  UPS  COD 

Tom  (WBORG) 
Maryann(WBGYSS) 


installation  process.  Although  the  pro- 
gram configures  itself  to  open  with 
four  clocks,  this  is  quite  easily 
changed  u>  whatever  your  heart  de- 
sires. Additional  clocks  may  be 
opened  on  the  fly*  so  io  speak,  and 
dosed  again  without  affecting  the  rest 
of  the  program. 

Unfoittrnately,  uninstailing  the  pro- 
gram is  not  so  easy  While  there  is  an 
uninstall  routine,  as  required  of  Win- 
dows 95  compatible  programs,  it  fails 
when  called,  indicating  that  it  cannot 
find  the  uninstall  log  file.  Since  all  the 
files  appear  to  be  installed  in  one  di- 
rectory, erasing  that  directory  effec- 
tively gets  rid  of  the  program. 
However,  I  cannot  tell,  at  this  point,  if 
there  arc  not  some  scattered  INI  files, 
pointers,  or  registry  data  remaining. 

In  short,  if  you  have  a  need  for  sev- 
eral clocks  on  the  screen  at  one  time, 
WinZones  may  be  just  what  you  are 
looking  for.  Windows  95  comes  with 
a  clock  of  its  own,  on  the  taskbar.  So, 
if  you  have  no  trouble  converting  from 
local  time  to  GMT  or  the  time  zone 
of  your  current  contact,  this  product 
may  be  overkill  If  you  are  interested, 
contact  Extend  and  tell  them  you  read 
about  it  in  "RITY  Loop." 

Now,  if  all  you  want  is  an  analog 
dock  on  the  screen,  instead  of  the  little 
digital  taskbar  icon,  check  out 
rclockexe,  one  of  the  "powertoys" 
from  Microsoft.  Available  free  on  the 
Microsoft  Home  fiagp,  as  well  as  other 
bulletin  boards  near  you,  this  little 
darting  puts  a  round  clock  on  your 
screen,  through  the  magic  of  Win- 
dows 95*s  sophisticated  windowing 
system.  Of  course,  you  can  con- 
figure it  to  be  a  digital  clock  as 
well.  While  you  can't  use  it  to  put 
multiple  clocks  on  the  screen,  and 
it  can  only  display  the  system  clock 
time,  it  may  be  all  you  need,  If  you 
want  this  little  darling  and  can't  find 
it  in  your  neighborhood  1  wouldn't 
be  surprised  if  it  didn't  turn  up  on  a 
FTTY  Loop  Software  Collection 
disk*  real  soon! 


With  all  these  clocks,  you  might 
wamtoknow  what  time  it  is  —  for 
real!  That  need  takes  us  to  our  web 
site  of  the  month,  a  page  which 
will  give  you  the  coned  time, 
down  to  the  fraction  of  a  second, 
direct  from  the  US,  Naval  Ob- 
servatory Masier  Clock.  Point 
your  web  browser  to: 
http^/tycbo.usno.navy.  milAvhaLhtml 
and  you  will  see  a  Dabesque  graphic 
and  abunon  to  push.  Pushing  the  but- 
ton will  give  you  a  spread  of  times 
from  a  variety  of  sources.  Given  the 
delays  inherent  in  the  communica- 
tions system,  I  would  not  calibrate  a 
clock  to  the  hundredth  of  a  second, 
but  it  is  more  accurate  than  that  sun- 
dial in  your  backyard  Enjoy ! 

Albeit  a  bit  late  for  some  of  you, 
my  apologies  to  anyone  1  have  kept 
waiting  for  either  a  list  of  programs 
or  software  collections,  While  I  would 
like  to  spend  most  of  my  day  on  ham 
radio  or  computers,  the  demands  of 
my  practice,  family,  and  other  pres- 
sures occasionally  delay  my  respond- 
ing to  your  inquiries.  By  the  time  this 
column  is  published,  1  should  be  preoy 
much  caught  up.  If  you  have  been 
waiting  for  my  response  for  more  than 
a  month  or  so,  feel  free  to  drop  me  a 
line,  I  may  not  have  received  the 
original  request 

Work  is  progressing  on  setting  up 
a  KTTY  Loop  Home  Page  on  the 
web.  Stay  tuned,  by  the  time  this 
column  is  published  it  may  well  be 
online.  Try  one  of  the  search  en- 
gines and  see,  you  might  be  sur- 
prised- In  the  meantime,  the  RTTY 
Loop  Software  Collection  contin- 
ues to  grow.  Get  the  latest  list  by 
sending  a  stamped,  sell  -addressed  en- 
velope to  the  address  at  the  top  of  the 
column,  or  by  E-mail  to  me  on 
America  Online  (MarcWA3AJR), 
CompuServe  (750363)1 ),  or  via  the 
Internet  (marcwa3ajr@aoLcom). 
Then  agam.  if  you're  lucky,  maybe 
you'll  be  able  to  download  it  froma 
home  page  yourself! 


Rsk  Krboom 
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Michael  J.GeierKBIUM 
c/o  73  Magazine 
70  Route  202  North 
Peterborough  NH  03458 

Mail  Call! 

This  month,  I'd  like  to  devote  the 
column  to  answering  some  ques- 
tions. Keep  those  letters  coming, 
folks,  but  please  don't  include 
SASEs;  I  just  can't  answer  letters 
personally.  Those  relevant  to  the 
column  will  be  discussed  here  in  the 
magazine.  Here  goes: 

Dear  Kaboom, 

I  recently  bought  a  Radio  Shack 
DX  390  receiver  aixl  am  now  think* 
ing  about  greater  involvement  in 
ham  radio.  I  was  excited  by  your 
article  in  which  you  discussed  how 
computers  can  be  integrated  into 
one's  shack,  J  have  a  Mac  Plus  with 
4  Megs  of  RAM.  How  are  comput- 
ers acrualty  used  in  ham  radio,  and 
what  kind  of  software  is  available? 
Getting  My  Feet  Wet 


We*F€*t, 
The  computer  has  loomed  as  die 
greatest  advance  in  ham  radio  since 
sideband  and  FM  came  along.  How 
do  we  actually  use  computers?  Lots 
of  ways!  They  depend,  though,  on 
what  facets  of  ham  radio  intrigue 
you.  You  mentioned  you  were  in* 
tcrested  in  CW  and  packet.  Packet 
is,  of  course,  a  computer  mock  right 
from  the  word  "go"  In  packet,  you 
can  use  your  computer  as  a  termi- 
nal for  a  separate  hardware  TNC 
(terminal  node  controller — the 
thing  that  actually  makes  and  de- 
codes packets),  or  you  can  save 
some  money  and  use  the  computer 
as  the  TNC  itself.  That's  how  I  do 
it  here,  because  it  saves  me  the  cost 
of  aTNC  Several  "software  TNC* 
programs  which  let  you  do  that  arc 
available  for  the  PC,  and  there's  at 
least  one  for  the  Mac.  Some  of  the 
PC  programs  are  Baycom,  Soft 
TNC,  and  Poor  Man's  Packet. 

[See  "Packet  on  the  Mac,  "  in 
the  October  '92  issue  oj 73.  In  the 
article,  KD6CMT  mentions  a 
Contol  Panel  called  SofiKiss 
which  emulates  a  TNC  in  KISS 
mode,  KD6CMT suggests  using  it 
in  connection  with  NET/Mac, 


Your  Tech  Answer  Man 

available  through  America 
Online  and  other  online  services. 
Reprints  of  the  article  are 
available  for  $3.00.— ed.  ] 

Using  a  computer  as  a  TNC  re- 
quires adding  a  small  modem,  You 
can  buy  one  for  about  S50  (consid- 
erably less  than  the  price  of  a  hard- 
ware TNC),  or  you  can  build  one. 
which  will  be  a  nice  introduction 
to  the  technical  side  of  the  hobby.  I 
built  mine  for  about  $20,  and  it 
works  fine. 

As  for  CW,  there's  all  kinds  of 
public -do  main  software  that  will 
help  you.  You  can  get  study  courses 
with  audible  practice  drills.  You  can 
also  get  programs  which  will  actu- 
ally key  your  rig  and  send  CW,  and 
some  can  even  receive  it  pretty  well, 
showing  the  decoded  characters  in 
plain  language  on  your  screen! 
Truthfully,  though,  CW  is  not  the 
most  machine-friendly  mode;  if 
you  practice,  you  can  learn  to  re- 
ceive Morse  more  accurately  than 
a  computer  can,  Besides,  it  keeps 
your  skill  up,  I  do  have  both  trans- 
mit and  receive  on  my  CW  pro- 
gram, but  1  never  use  the  receive. 
Still,  the  transmit  function  saves  a 
lot  of  wear  and  tear  on  my  arm,  and 
lets  me  send  belter  code  than  1  could 
with  my  iambic  keyer.  It's  not  as 
much  fiin,  though. 

If  you  get  into  contesting,  log* 
ging  programs  can  help  you  avoid 
dupes  (duplicate  contacts  with  the 
same  station).  And,  when  you're 
done,  you  can  have  the  machine 
print  out  your  logs,  ready  for  send- 
ing in  for  your  awards,  1  don't  care 
for  contesting,  so  I  don*t  use  any- 
thing like  that,  But,  many 
noncontesting  hams  still  like  log- 
ging programs,  simply  because  they 
make  it  easy  to  keep  track  of  con- 
tacts. It's  quite  nice  to  answer  a  CQ 
("calling  anybody")  and  call  up 
notes  regarding  the  last  contact  with 
the  same  station.  The  other  ham  will 
sure  be  surprised  when  you  say, 
"Hi,  Bill,  how's  your  dog's  arthri- 
tis these  days?" 

If  you  get  a  CD-ROM  drive  for 
your  Mac,  you  can  install  a  callbook 
database  that'll  let  you  look  other 
operators  up  by  their  callsigns.  Es- 
pecially if  you  want  to  QSL  (ex- 
change reception  report  cards),  thai 


CAT-300  Repeater  Controller 


Attention  Repeater  Owners 

Finally  a  repeater  controller  with  a  77  voice  synthesizer  and  fidl 
feature  autopatch  incredibly  priced  at  $299.00. 


Features  Include: 
•/  Voice  Synthesizer 
S(412)  Word  Vocabulary 
S  Twelve  Voice  Messages 
f  Two  Voice  Identifiers 
S  CW  Identifier 
S  Full  Feature  Autopatch 
S  User  Speed  Dials 
S  Emergency  Speed  Dials 
f Reverse  Autopatch 
SDTMF  Key  Pad  Test 
SDTMF  Repeater  Access 
</ '  DTMF  Repeater  Muting 
if  (56)  Control  Functions 
S  Remote  Control  Switches 
y  Hardware  Logic  Inputs 
S  DVR  Controller  Ready 


f  Female  Voice  <£  Sound  Effects 
S  Programmable  Courtesy  Tones 
S  Programmable  Codes  and  Timers 


Write  or  Call  for  a  brochure  describing  the  CAT-300  Controller, 

including  schematic,  voice  word  list,  and  control  Junctions. 

CAT-300  Controller  Board  $299.00  Wired  and  Tested 


Computer  Automation  Technology  Inc. 

4631  N.W.  31st  Avenue,  Suite  142 

Fort  Lauderdale  t  Florida  33309 

Phone:  (305)  978-6171  -  Fax;  (407)  488-2894 

Internet:  catffiinterramp.com 


CIRCLE  268  ON  READER  SERVICE  CARD 


THIS  IS  NO  MIRAGE. 

This  is  real.  Telecec  DXP  amplifiers.  It's  clearly  the 
bsst  VHF  amplifier  around!.  Unsurpassed 
commercfBl-level  quality,  Price.  Performance. 
Features.  And  made  in  the  USA.  It's  the  amplifier 
everybody  wants  to  own*  Now  available  for  B,  2, 
S20.  and  UHR 


DXP-L1BO 
OXPA/1  75 
DXP-V2SD 
DXFHJ1 


[B  meters] 

(2  meters] 

[ggpMHz] 
rrocm] 


££>  Jots 
$589 

E999 
S349 


Mew  far  1  996  -  DXR  amplifiers .  Same  design  and 
features  except  1  DQ>  continuous  duty  cycle. 
Receiver  preamplifiers  for  all  bands  also  available. 
Call  for  details,  ask:  for  Ametuer  Department. 


T 

7  €3  *?  £J  1  C&pt'C&f  Soulevsrci 
\A/sks  F&r&st,  NC  ^7507 
Tel:  [SCO]  77B-0551     Fax;  [919)  B5G-B1  BO 
V1SA/N4ASTEPlCAFia 
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can  save  a  great  deal  of  time  and 
effort  on  the  air  because  you  don't 
have  to  exchange  addresses. 

Particularly  because  you're  just 
getting  into  the  hobby,  you'll  find 
your  computer  very  useful  as  a 
study  aid.  Any  ham-oriented  BBS 
should  have  tots  of  exam  simula- 
tors and  study  guides  to  help  you 
earn  your  license.  Good  luck,  and  I 
hope  you're  on  the  bands  soon! 

Dear  Kaboom* 

The  schematic  in  your  article  for 
the  Kenwood  MC-85  microphone 
modification  did  not  show  tlie  re- 
sistor numbers  for  the  22k  and  4  Jk 
resistors.  Also  missing  is  the  capaci- 
tor number  for  the  cap  between  1C I 
pin  2  and  the  22k  resistor.  I'd  like 
to  modify  my  mike  to  work  like 
yours,  but  I  can't  figure  out  the  con- 
version without  those  numbers.  Can 
you  help? 

Missing  info 

Dear  Missing, 

Sorry  about  that!  Somehow, 
those  numbers  got  removed  from 
the  diagram.  Here  they  are:  The  22k 
is  R9,  and  is  connected  between  the 
wiper  of  the  compression  control 
(VR2)  and  ICl  pin  6.  The  4Jk  is 
R23.  and  is  connected  between  one 
end  of  the  same  control  and  ground. 
And.  the  3.3  fiF  cap  is  C8,  and  is 
connected  between  IC  I  pins  2  and 
6.  Hope  that  helps. 

Dear  Kabonm, 

I've  been  off  the  air  for  months, 
due  to  a  failure  of  the  MRF  485 
driver  transistors  in  my  Kenwood 
TS-930.  I  was  told  thai  Motorola 
no  longer  makes  these  transistors. 
1  tried  a  pnir  of  NTE  236  transis- 
tors, which  are  listed  as  replace- 
ments, but  they  promptly  failed.  A 
Kenwood  technician  told  me  thai 
the  company  does  have  a  replace- 
ment transistor,  bui  he  no  lonaer 
does  these  repairs.  Also,  there  are 
other  modifications  necessary.  Is 
there  a  retrofit? 

Unwillingly  Silent 

Dear  Silent, 

My  ECG  cross  reference  lisis  these 
as  ECG  236.  I  haven't  heard  about 
the  retrofit  problem,  but  ii  would  pay 
you  to  try  and  get  that  Kenwood  tech 
to  send  you  the  details  of  the  required 
modification,  Probably,  it's  jtisi  the  ad- 
dition of  a  capacitor  or  something 
similar.  1  suspect  though,  tliat  U>e  NTE 


236s  failed  for  another  reason.  Most 
likely,  both  they  and  the  original 
parts  blew  because  something  else 
is  wrong,  If  I  had  to  guess  without 
actually  seeing  the  radio,  Td  won- 
der about  your  final  transistors.  Are 
you  sure  they're  not  shorted?  Driv- 
ers usually  don*t  go  when  the  finals 
are  good,  and  shorted  finals  will 
blow  driven  faster  than  you  can  hit 
the  "ofT  switch.  Before  investing 
in  yet  another  pair  of  dri  vers,  check 
those  finals,  Also,  try  RF  Parts 
Company,  (619)  744-0900,  and  see 
if  they  have  any  other  replacements 
for  the  MRF  parts.  They  cany  all 
kinds  of  RF  power  transistors. 

Dear  Kaboom, 

I  enjoyed  your  articles  on  oscil- 
loscope use.  I  picked  up  a  scope  at 
the  last  ham  I  est.  but  I  don*!  under- 
stand one  thing;  when  I  hook  my 
probes  to  the  calibrator  terminal,  1 
get  a  nice  square  wave  as  long  as 
the  probe  is  in  the  XI  position. 
When  J  ^et  it  to  X.  though,  the  wave 
looks  like  something  from  outer 
space!  It  has  big  spikes  at  the  top 
and  bottom  which  then  slope  in- 
ward gradually  to  the  end  of  the 
wave.  Did  I  buy  a  hamfesi  night- 


mare 


Puzzled 


Dear  Puzzled, 

Nope!  Your  scope  is  fine.  It  just 
watches  the  X-Files  too  much!  Se- 
riously, though,  all  that's  wrong  is 
a  simple  adjustment,  and  you  don't 
even  have  to  open  up  the  case  to  do 
h.  Take  a  look  at  your  probe  and 
you'll  see  a  little  hole  with  a  screw- 
driver adjustment  slot  in  il  Usually, 
it's  on  die  part  you  hold,  but  it  may 
also  be  on  the  part  that  plugs  into 
the  scope-  This  adjustment  sets  the 
capacitance  of  the  probe  when  it's 
in  die  X 10  position.  Due  to  the  very 
high  input  impedance  of  about  10 
megohms,  the  amount  of  capaci- 
tance has  a  great  effect  on  the  re- 
sulting waveform.  Just  set  the  probe 
lo  the  XI0  position,  connect  it  to 
your  calibrator,  and  adjust  the 
probe's  trimcap  until  die  waveform 
straightens  out.  You'll  find  thai  if 
you  then  use  that  probe  on  the  other 
channel,  you'll  have  lo  readjust  it: 
that's  how  critical  that  setting  is!  By 
the  way,  that's  why  calibrators  have 
square  waves,  instead  of  just  sup- 
plying calibrated  DC  voltages  with 
which  lo  set  the  channel  gain. 
Until  next  time.  7Sfiom  KBIUM. 
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Joseph  J.  Carr  K4IPV 

RO.  Box  1099 

Falls  Church  VA  22041 

Another  Potpourri 

Several  times  a  year  I  clean  up 
my  "in  box**  and  take  on  a  few 
topics  that  are  not  worth  an  en- 
tire column,  but  are  of  interest  to 
renders  because  most  of  the  ideas 
came  from  questions  or  com- 
ments in  my  mail  box*  Which 
brings  up  a  little  housekeeping 
mailer.  You  can  reach  me  at  my 
post  office  box  (P.O.  Box  1099, 
Falls  Church,  VA  22041).  or  by 
Internet  E-mail  at  carrjj (<?'  aul  com 

Science  Fair  Project  for  a 
Radio  Buff? 

One  of  the  topics  that  1*  ve  writ- 
ten about  extensiveh  over  the 
past  five  years  is  what  I  call  "ra- 
dio science  observing."'  This 
coined  term  refers  to  radio  as- 
tronomy,  propagation  observa- 
tions, and  VLF  SID  (sudden 
ionospheric  disturbances)  hunt- 
ing. The  latter  requires  a  VLF  re- 
ceiver, which  can  be  built  using 
low -cost  component  VLF  SID 
hunters  look  for  the  effects  of  so- 
lar flares  on  the  ionosphere. 

Because  the  distance  between 
the  Earth's  surface  and  the  bot- 
tom of  the  D- layer  of  the  iono- 
sphere is  only  a  few  wavelengths 
in  the  15  to  30  kHz  band,  a  sud- 
den increase  in  ionization  las  oc- 
curs during  a  flare  event)  causes 
that  space  to  act  like  a  waveguide 
at  VLF  frequencies.  A  friend  of 
mine  uses  a  gciger  counter  lo 
record  solar  flare  events.  He  looks 
for  sudden  increases  in  back- 
ground radiation  levels.  It  might 
be  interesting  to  look  for  solar 
flares  using  both  the  VLF  receiver 
and  the  geiger  counter,  and  note 
what  correlations  do  or  do  not 
exist. 

If  you  do  not  own  a  VLF  re- 
ceiver, and  are  not  inclined  to  build 
one.  then  you  might  wish  to  con- 
sider using  the  shortwave  bands. 
The  HF  shortwave  bands  are  not  the 
best  bet  because  there  is  a  lot  of 
variation  in  those  bands  under  the 
best  of  circumstances.  But  you  can 
make  some  recordings  using  the 
apparatus  described  below. 


The  Lrick  is  to  monitor  a  sta- 
tion that  stays  on  the  air  most  of 
i Ik*  lime.  The  National  Institutes 
of  Standards  and  Technology 
(NIST)  radio  stations  WVVV 
(Colorado)  and  WWVH  (Hawaii) 
are  pretty  good  bets.  Try  monitor- 
ing the  5,  10,  or  15  MHz  signals. 

Recordings  can  be  made  with 
cither  a  strip  chart  recorder 
(which  can  be  obtained  relatively 
cheaply  on  the  used  market  I.  or 
by  using  an  A/D  converter  feed- 
ing a  receiver.  Although  A/D  con- 
verters were  once  expensive  toys. 
one  can  now  buy  them  relatively 
reasonably.  There  are  models  that 
will  plug  into  the  parallel  printer 
port  on  the  buck  of  your  computer 
(yep,  that's  what  I  said.,  J  he  par- 
allel port).  These  devices  use  the 
four  bidirectional  handshaking 
lines  to  take  in  the  A/D  signal. 
Others  are  available  that  will  plug 
directly  into  the  RS-232  serial 
communications  port  on  the  back 
of  the  machine,  Radio  Shack  now 
offers  a  digital  multimeter  ihat 
contains  a  computer  interface,  and 
the  software  to  drive  it.  This  meter 
can  be  used  as  a  data  acquisition 
A/D  convener. 

Doing  radio  science  observing 
may  seem  like  a  waste  of  a  com- 
puter but  today  you  can  buy  non- 
Windows  PCs  for  a  song  and  a 

heartbeat.  I"  ve  seen  286  machines 
sold  for  $10  by  a  local  hospital 
that  had  just  upgraded  to  486- 
DX4  machines.  The  used  ads, 
hamfests,  and  Local  used  com- 
puter stuff  stores  can  sell  an  '80s 
vintage  PC- XT  class  machines  for 
$50  lo  $100.  and  286  machines 
for  a  bit  more.  I  recently  bought  a 
386-33  machine  at  a  local  used 
computer  stuff  shop  for  $200 
complete  with  monitor  So,  as  you 
can  see,  setting  up  a  monitoring 
station  need  not  be  terribly 
expensive. 

Fig.  1  shows  the  circuit  needed 
to  obtain  a  DC  signal  that  is  pro- 
portional to  die  signal  strength.  Of 
course,  if  you  can  get  to  the 
receiver's  automatic  gain  control 
(AGC)  signal,  then  use  it.  But 

that's  not  so  easy  as  it  was  when  I 
was  a  Novice,  so  many  readers 
will  want  lo  opt  for  the  circuit 
shown  in  Fig.  1. 
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Fig.  /.  Audio-to-DC  converter  for  recording  signal  levels. 


This  circuit  has  two  parts:  a 
rectifier  and  an  integrator  The 
rectifier  is  a  voltage  douhler  type 
that  uses  two  capacitors  and  two 
diodes.  The  capacitors  are  each  10 
pF  units  (the  straight  line  side  be- 
ing positive),  while  the  diodes  are 
1N60  germanium  signal  diodes. 
That  may  surprise  you  in  this  sili- 
con era,  but  those  1950-type  di- 
odes are  preferred  in  this 
application  because  of  the  lower 
voltage  drop  (0,2-0.3  volts  rather 
than  0.6-0.7  volts)  compared  to 
silicon  diodes.  Radio  Shack  and 
other  sources  still  offer  1N34  and 
INfiO  diodes,  usual! v  in  a  blister 
pack  of  about  a  gozillion  diodes 
for  a  few  bucks. 

The  integrator  produces  an  out- 
ptii  lhai  is  the  lime  average  of  the 
input  .signal,  so  it  tends  in  smooth 
out  very  short  variations  in  the 
signal  (eg-,  noise  spikes h  leav- 
ing the  signal  strength  variation 
component.  There  are  actually 
two  methods  of  "integrating  '  this 
signal  in  this  circuit.  First,  the 
action  of  the  output  filter  capaci- 
tor, which  is  also  part  of  the  volt- 
age dnubler  circuit,  tends  to 
smooth  variations.  The  second 
faclnr  is  the  inertia  of  the  meter 
movement  and  the  recorder  pen 
assembly. 

Levels  to  the  meter  and  (if  you 
use  it)  the  1-raA  recorder  assem- 
bly can  be  controlled  with  poten- 
tiometers, t  found  that  signals' 


levels  are  generally  sufficient  to 
use  nearly  any  potentiometer 
from  1 0k  to  1 00k.  In  my  case,  1 
had  a  pair  of  likely  25k  linear 
taper  potentiometers,  so  I  pressed 
them  into  service. 

By  the  way,  if  you  or  some 
youngster  you  know  is  busy  with 
the  science  fair  activity  in  their 
school,  then  you  might  want  to 
provide  them  with  a  copy  of  my 
book  The  Art  of  Science  {$19.95, 
HighText  Publications,  P.O.  Box 
1489.  Soiana  Beach,  CA  92075; 
1-800-247-6553 ).  The  chapter  on 
winning  science  fairs  is  worth  the 
price  oi  the  book  alone.  Besides. 
the  rest  of  the  book  will  tel!  them 
how  to  do  science  and  how  to 
handle  data. 

Bill  Qrr  W6SAJ,  whom  any  hon- 
est technical  writer  today  will  recog- 
nize as  the  guru  of  gurus,  was 
extremely  complimentary  in  a  review 
of  the  book  in  aiu  >ther  ham  magazine. 
He  was  especially  enthusiastic  about 
the  chapter  titled  Counterfeits  of 
Truth."  which  deals  with  the  Iqeieal 
fallacies.  If  ytxi  have  any  interest  at 
all  in  intellectual  honesty,  then  you 
might  want  to  bone  up  on  the 
fallacies... and  compare  with  the  news 
media  and  our  politicians. 

Low -Pass  Filters 

A  low-pass  filter  (Fig.  2 J  is 
needed  by  nearly  all  ham  opera- 
tors who  use  the  HF  bands. 


©  j  J2 


Fig*  2.  Low-pass  filter  circuit. 


Harmonic  energy  from  our  trans- 
mitters will  clobber  other  ser- 
vices, notably  television  and  FM 
broadcast  radio  bands  (those  fre- 
quencies that  are  harmonically 
related  to  the  ham  band  frequen- 
cies). For  transmitter  harmonic 
suppression  we  would  usually 
want  to  simply  buy  a  300-watt  or 
2,000-watt  low-pass  filler  and  be 
done  with  it.  Those  filters  have  a 
cut-off  frequency  between  30  and 
40  MHz,  so  offer  a  substantial 
amount  of  attenuation  in  the  54- 
MHz,  and  up,  band  occupied  by 
the  television  stations, 

But  what  do  you  do  if  you  want 
to  make  a  filter  for  another  fre- 
quency?  For  example,  suppose 
you  wanted  to  build  a  3-kHz  au- 
dio filter  for  use  as  at  the  input  of 
the  speech  amplifier  in  a  transmit- 
ter, or  at  the  output  of  a  direct  con- 
version receiver  Well,  you  build 
a  circuit  such  as  Fig.  2.  One  way 
to  design  your  own  filter  is  to  look 
for  a  "normalized"  design,  and 
then  frequency  scale  it  Such  fil- 
ters will  show  the  values  for  some 
frequency  such  as  1  Hz.  1  kHz, 
or  1  MHz,  and  then  vou  scale  it 
by  dividing  the  printed  compo- 
nent values  by  the  actual  3  dB  cut- 
off frequency  you  want.  That's  the 
way  my  "RlterMaker"  software 
works.  Crude,  but  you  get  results. 

But  what  do  you  do  if  you  don't 
wania5()-ohm  filler?  Most  of  the 
tables  published  :ire  for  filters  thai 
have  50-ohm  input  and  output  im- 
pedances, which  is  the  standard 
for  RF  systems.  But  in  those  au- 
dio cases  mentioned  above  you 
might  prefer  to  use  1000  ohms 
rather  than  50  ohms.  Also,  if  you 
design  circuits  for  the  NE-602 
chip,  you  can  avoid  the  use  of 
impedance  transformers  at  the 
input  and  output  terminals  (pins 
1/2  and  4/5,  respectively)  if  you 
go  ahead  and  design  the  filters  for 
the  L,500-ohm  impedance  offered 
by  the  NE-602  device,  rather  than 
50  ohms. 

The  1996  edition  of  The  ARRL 
Handbook  for  Radio  Amateurs 
holds  the  solution  for  you.  On 
page  16.6,  the  circuits  for  both 
capacitor  input  and  inductor  in- 
put low-pass  filters  are  shown, 
along  with  the  table  for  the  1  ra- 
dian/second, I -ohm  capacitor  and 
inductor  values.  You  can  use  the 
equations  shown  in  the  article  to 
calculate  the  values  needed  for  the 


specific  frequency  and  inputAnit- 
put  impedances  that  you  need  for 
your  application. 

The  ARRL  Handbook  has  a 
software  diskette  accompanying 
it  which  makes  the  calculations  a 
fit  lie  less  tiresome  for  those  for 
whom  a  first  course  in  high  school 
algebra  was  more  traumatic  than 
using  up  a  little  hard  drive  space. 

It  came  as  a  bit  of  a  shock  when 
1  ordered  the  Handbook.  It's  been 
a  couple  years  since  I  bought  a 
copy,  so  I  was  a  little  laken  aback 
by  the  $38  price  tag.  Thaf  s  more 
than  ten  times  the  price  I  paid  for 
my  first  ARRL  Handbook...  which 
dates  me  a  bit.  doesn't  it???  You 
can  get  ihcARRL  Handbook  from 
local  ham  stores  or  from  the 
Uncle  Wayne's  Bookshelf  (see 
ads  in  this  magazine). 
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Energizing  Experiments 

There  are  lots  of  obvious  good 
reasons  for  including  a  unit  on 
energy  in  your  ham  radio  curricu- 
lum, While  lining  up  my  guest 
speakers  for  my  classroom  this 
term,  I  decided  to  invite  a  spokes- 
person from  our  local  electric  util- 
ity. Con  Edison,  Guest  speakers 
are  always  a  good  idea.  They 
bring  a  change  of  pace  and  face 
for  the  youngsters,  or  to  whom- 
ever your  daily  audience  is.  We 
wound  up  having  several  assem- 
bly programs  being  given  so  that 
other  children  besides  the  ham 
radio  students  could  benefit  from 
die  visit.  Here  are  some  of  the  ex- 
periments the  children  seemed  to 
enjoy  the  most. 

Ail  of  us  know  that  energy  is  a 
big  pari  of  our  lives.  Scientists 
define  energy  as  the  ability  to  do 
work.  There  are  many  forms  of 
energy;  for  example*  there  are 
heat,  light,  electricity,  movement 
of  air.  water,  and  machines,  and 
gravity  (the  earth's  pull).  There 
arc  man\  sources  of  energy:  for 
example,  there  are  fossil  fuels*  hy- 
dropower,  nuclear  power,  and  so- 
lar power.  Sheets  of  paper  were 
distributed  lor  the  students  10  list 
the  ways  in  which  energy  makes 
their  lives  better  It  was  pointed 
out  that  some  energy  sources  are 


limited  and  costly.  That's  why 
conserving  energy  is  so  impor- 
tant. After  the  experiments  were 
completed,  the  children  were 
asked  to  add  to  the  list  ihcv  had 
made. 

The  first  experiment  dealt  with 
conduction.  The  materials  needed 
are:  hot  water,  shallow  pan,  metal 
spoon,  wooden  spoon,  plastic 
spoon,  and  a  glass  rod  or  tube. 

Background: 

Heat  is  an  important  form  of 
energy  in  the  home.  Heat  is  **mol- 

ccules  in  motion."  Molecules  are 
particles  that  are  too  small  to  see 
with  the  eye.  All  things  arc  made 
of  molecules.  They  move  back 
and  forth  slowly  at  cool  tempera- 
tures— faster  at  warmer  tempera- 
tures. Heat  can  move  by 
conduction — heat  passing  di- 
rectly from  one  thing  to  another 
through  touch,  Convection  is  when 
something  heats  air  (through  con- 
duction), which  then  rises,  carrying 
die  heat  elsewhere.  Radiation  is  in- 
visible "heat  rays"  which  carry  heal 
away  from  something*  (No  touch- 
ing of  objects  or  movements  of  air 
is  needed.) 

Homes,  schools  and  other 
buildings  lose  heat  in  cold 
weather,  and  gain  heat  in 
hot  weather  by  conduction. 
Heat  is  "conducted"  through 
walls,  doors,  windows,  etc.  la 
this  experiment  you'll  "feel" 
conduction  at  work. 


Procedure: 

1 .  Pour  about  1  inch 

of  water  in  the  pan. 

2.  Place  the  spoons 
and  the  glass  rod  or 
lube  in  the  hot  water. 
Which  object  do  you 
think  will  become  the 
warmest? 

3.  After  2  minutes, 
remove  the  objects 
from  the  water  Which 
one  feels  the  warmest? 
Which  one  feels  the 
coolest?  Children  were 
asked  to  explain  why 
on  their  papers. 

This  was  a  really 
simple  experiment 
designed  for  lower 
grades.  Of  course  it 
adapted  for  older 
accordingly. 


Hands-on  experiments  can  be  "energizing. 
This  is  Mohammed.  7th  grade. 


can  be 
classes 


Many  spin-off  lessons  come  after  a  guest  speaker  has  visited  a  ham 
radio  classroom.  Here 's  Kristy,  8th  grade* 
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How  To  Figure  Electricity 
Costs 

The  next  activity  led  to  several 
spin-off  lessons  in  math  and  sci- 
ence. "How  To  Figure  Electricity 
Costs"  brought  us  many  favorable 
comments  from  the  parents.  Ma- 
terials needed:  classroom  lighting 
information  (wattage  and  number 
of  bulbs  in  the  classroom). 

Electricity  is  a  form  of  energy 
used  widely  in  homes,  schools, 
and  other  buildings.  Choice  and 
use  of  lighting  and  appliances  af- 
fect electricity  costs.  This  experi- 
ment will  give  you  a  rough  idea 
of  how  electricity  costs  are 
determined. 

Procedure: 

1.  Find  out  how  many  light 
bulbs  are  used  to  light  your  class- 
room. 

2.  Find  out  how  many  watts  of 
electricity  each  bulb  uses.  {More 
watts  means  more  electricity  is 
being  used.) 

3.  Total  the  watts.  Be  sure  to 
include  the  watts  for  each  bulb. 

4.  Divide  the  total  by  1000. 

5.  Multiply  your  answer  by  the 
average  number  of  hours  the 
bulbs  are  left  on  during  each 
school  day. 

6.  Multiply  your  answer  by  the 
number  of  school  days  in  the  year. 
This  will  tell  you  roughly  the  number 
of  "kilowatt-hours*'  of  electricity  the 
lights  will  use  in  the  school  year. 


If  each  kilowatt-hour  costs  10 
cents,  about  how  much  does  it 
cost  to  light  your  classroom  for 
the  year?  Can  you  think  of  two 
ways  to  cut  lighting  costs  in 
school  and  at  home? 

The  students  enjoyed  running 
all  over  the  classroom,  jotting 
down  the  wattage  information. 
More  importantly,  it  made  them 
aware  that  there  is  a  real  cost  to 
consumption  of  electricity. 
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Low  Power  Operation 


Michael  Bfyce  WB8VGE 
2225  Mayflower  NW 
Massillon  OH  44646 

Tattooing  Yaks 


Well,  another  new  year. 
It's  a  perfect  time  to 
start  new  projects,  and  plunge 
into  the  unknown.  John 
N8ZXB  and  Scott  N8JSK 
have  taken  up  tattooing  Yaks. 
A  rewarding  and  highly  satis- 
fying hobby — as  Scotl  calls 

it 

1  am  not  into  Yaks,  but  I  do  like 

to  play  with  digital  panel  meters. 
In  the  past,  Is  ve  mentioned  the  D I 
International  DPM5035L  as  a 
rather  diverse  DPM  So,  to  start 
out  the  new  year,  J'  11  show  you 
what  I've  been  doing  with  [his 
meter. 

Instead  of  displaying  a  \  ohage 
obtained  from  a  power  source, 
I"ve  been  trying  to  marry  the 
DPM  lo  a  microsirip  RF  pickup, 
Up  to  a  certain  point,  I've  been 
making  some  progress.  Hcrc^s  the 
basic  idea, 

The  first  thing  required  is  some 
way  of  picking  off  a  small  amount 
of  RF  coming  out  of  our  rig.  I 
have  been  working  on  several 
methods,  but  the  slripline  seems 
to  work  best  for  me*  In  fact,  my 
first  attempt  was  in  using  a  de- 
funct CB  SWR  meter.  Il  had  the 
proper  power  capacity  and  the 
meter  had  a  microsirip  already  in 
place.  Instead  of  using  PC  board 
copper  traces  for  the  actual  mi- 
cro lines,  the  CB  SWR  meter  used 
two  large  copper  wires  placed  in 
parallel  to  a  single  conductor 


carrying  the  RF  from  nm  counse- 
lor to  the  other.  ft  required  only  a 
Jew  cuts  with  the  side  cutters  to 
remove  the  unwanted  parts.  I  kepi 
the  metal  case  and  added  some 
.001  feedthrough  capacitors  be- 
tween the  RF  section  and  the 
digital  section. 

The  diodes  used  in  the  original 
meter  were  lN914s.  I  replaced 
Ihem  with  two  hand-selected 
I  N34As.  Better  diodes  are  avail- 
able for  this  purpose,  but  I  had 
those  guys  in  hand. 

The  DPM  has  a  input  imped- 
ance of  over  100  megohms,  so 
loading  of  the  sensor  would  not 
be  a  problem.  A  two-position 
switch  allowed  me  to  select  either 
the  forward  RF  position  or  the 
reflected  power  position.  The 
meter  will  not  read  out  SWR,  but 
rather  the  voltage  generated  hy 
the  forward  RF  and  the  reflected 
voltage  caused  by  any  standing 
waves  on  the  feedline  and  an- 
tenna. To  read  the  actual  SWR,  a 
graph  would  need  to  be  con-  | 
structed  to  show  the  voltage  gen- 
erated by  the  reflected  RE  Of 
course,  the  voltage  would  only  be 
correct  at  a  specific  RF  output. 
This  is  something  I  have  not  done. 
Common  sense  should  instantly 
tell  you  the  higher  the  reflected 
voltage  the  higher  the  SWR  is  on 
the  antenna  system. 

Problems 

Even  with  an  input  of  200  mV, 
the  resulting  voltage  developed 


From  RF  detector 
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Fig  J.  Schematic  of  the  DPM. 
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Photo  A.  Michael  Btyce  digital  panel  meter  with  miermlrip  RF  pickup. 


by  my  QRP  rig,  did  not  generate 
enough  for  a  large  reading,  The 
reflected  reading  was  even 
weaker,  as  it  should  be. 

Looking  back,  the  microstrip  is 
protuihl y  not  the  besi  thing  to  use 
at  HF  frequencies.  Instead  a  tor- 
oid  pickup  would  be  better.  1 
could  modify  the  transformer's 
secondary  to  increase  the  result- 
ing voltage  generated  by  the  RF 
passing  though  the  core.  I  also  fig- 
ured the  toroid  would  be  more 
frequency  tolerant. 

I  ended  up  using  an  RF  pickup 
from  a  an  old  project  I  had  laying 
around.  1  used  one  of  many  clas- 
sic RF  sensor  projects,  many  of 
which  are  in  the  ARRL  Handbook. 
My  pickup  will  generate  hoih  the 
forward  and  reflected  voltage 
generated  by  the  RF  flowing 
through  it.  Even  thing  goes  inside 
a  deep  drawn  aluminum  box.  All 
leads  leaving  the  box  go  through 
,001  feedthrough  capacitors, 
which  I  might  add,  are  gelling 
harder  to  come  by. 

Once  the  RF  sensor  had  been 
built,  the  next  step  is  to  increase 
the  voltage  developed  by  the  sen- 
sor to  a  usable  level  needed  by  the 
DPM.  To  do  that,  I  used  an  op- 
amp  us  a  voltage  amplifier. 

Having  spent  most  of  a  Satur- 
day night  working  on  Lhe  the  volt- 
age amplifier  I  found  thai  the 
popular  741  op  amp  did  not  pro- 
vide a  low  enough  offset  with  no 
signal.  So,  a  LTC 1 001  op  amp  by 
Linear  Technologies  was  put  into 
use,  An  OP-07  op  amp  may  also 
be  used,  but  are  much  harder  to 
come  by*  Digi-Key  stocks  the 
LTC  1001.  TheLTClOOl  is  about 
$2  a  pop. 

Instead  of  sweating  blood  try- 
ing to  come  up  with  a  dual- volt- 
age power  supply,  1  cheated  and 
used  two  9-volt  transistor  batter- 
ies, A  third  bauery  is  used  to 
power  the  DPM  This  DPM  must 
have  its  own  power  source.  A  junk 
box  3PDT  switch  is  used  to  turn 


off  the  project.  If  you  don't  hap* 
pen  to  have  a  3PDT  switch,  just 
leave  the  DPM  on  as  it  should 
operate  for  the  shelf  life  of  the 
battery.  That's  not  the  case  with 
the  op  amp  circuit. 

Projects 

In  Photo  A,  you'll  sec  the  final 
result  of  my  work.  Again,  let  me 
state  this  is  not  a  finished  project. 
There  is  enough  information  for 
you  to  pick  up  where  I  have  left 
off,  Tliis  is  not  the  last  word  in  a 
digital  SWR  meter  by  any  means, 

I  have  also  tried  to  add  the  sec- 
ond circuit  to  the  DPM.  Rather 
than  reading  ihe  voltage  produced 
by  the  RF  sensor,  I  tried  to  make 
a  digital  field  strength  meter.  In 
its  simplest  form,  the  meter  will 
display  the  resulting  voltage  de- 
veloped by  the  detector.  Again,  an 
op  amp  is  used  to  up  the  voltage 
to  a  more  suitable  level. 

Notice,  the  field  strength  meter 
has  no  tuned  circuits.  In  fact,  it 
has  a  response  from  DC  to  light. 
By  adding  some  tuned  circuits, 
one  should  be  able  to  sniff  out  RF 
on  a  very  narrow  frequency  range. 
If  you  like  twisting  knobs  and  di- 
als, then  insert  your  tuned  circuit 
before  the  detector  and  the  an- 
tenna. Use  shielded  coils  to  pre- 
vent unwanted  pickup  from  coil 
to  coil.  Digi-Key  slocks  a  large 
assortment  of  RF  coils  in  their 
catalog.  A  plastic  AM  broadcast 
365  pF  variable  capacitor  from  a 
defunct  transistor  radio  would 
make  an  ideal  capacitor  to  tunc 
the  circuits  into  resonance  while 
keeping  the  size  of  the  field 
strength  meter  down. 

There  is  still  one  more  project 
1  wanted  to  iry  with  the  digital 
meter  but  have  noi  had  the  time.  I 
wanted  to  measure  the  voltage 
developed  across  a  dummy  load 
and  then  display  ihe  result.  In 
theory,  it  should  work.  In  Fig,  1, 
a  simple  RF  detector,  will  convert 
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Welcome  Newcomers 


Wayne  Green  W2NSD/1 


>fc 


% 


a 


When  I  saw  the  FCCs  license 
figures  for  the  last  10  years  I 
could  see  thai  we'd  had  a  substantial 
increase  in  Techs,  but  it  wasn't  until 
I  drew  the  graph  you  see  here  that  I 
grasped  the  full  extent  of  what  has 
actually  happened.  Check  it  out  and 
lei  the  message  sink  in. 

The  graph  explains  several 
things:  (1)  Why  hatnfest  attendance 
has  dropped  so  much  in  the  last  few 
years;  (2)  Why  our  ham  dealers  and 
manufacturers  are  really  hurting  for 
sales;  (3>  Why  our  ham  bands  seem 
less  crowded  than  they  did  30  years 
ago. 

The  General  Class  license  num- 
bers have  increased  at  about  J.1% 
per  year  over  the  last  10  years,  But 
when  you  consider  that  the  FCC  ad- 
mits that  over  40%  of  the  old  licens- 
ees are  not  renewing  when  their  tick 
ets  expire,  that  looks  like  a  possible 
loss  of  4%  per  year!  The  obvious 
fact  is  that  the  no-code  Techs,  with 
pitifully  few  exceptions,  arc  jus l  not 
interested  in  upgrading.  Our  repeater 
system  is  much  better  than  the  40 
channels  of  CB,  and  that's  all  they 
seem  to  want  in  life. 

And  thai  means  that  Radio  Fun 
has  failed  in  its  mission.  We  haven't 
been  able  io  sell  the  current  new- 
comers on  the  great  fun  amateur  ra- 
dio provides  via  satellites,  building 
kits,  packet.  ATV,  SSTV,  RTTY1 
DXiug,  expeditions,  foxhunting* 
ham  clubs,  and  so  on.  I  don't  run  any 
ol  tin  businesses  just  to  make 
money.  They  all  have  a  mission,  so 
Vm  discontinuing  the  publication  of 


I 


Radio  Fun.  Maybe  mis  will  allow 
me  to  spend  more  time  pushing  cold 
fusion,  which  has  a  far  greater 
potential  for  benefiting  the  world. 

Can  anything  be  done  to  blast 
these  cx-CBm  off  2m  and  into  Gen- 
eral tickets?  I'd  like  to  sec  some 


"Get  on  from  there 
and  work  10,000 
J*s  in  a  week,  and 
you  7/  see  what  good 
operating  sounds 

1 1  /It  • 


clubs  make  an  effort  to  (a)  get  these 
guys  to  come  to  club  meetings;  (b) 
provide  them  with  upgrading  classes' 
(c)  send  me  photos  of  their  graduating 
classes,  along  with  stones  on  how 
they  did  it 

We  can't  win  this  by  hassling  the 
Techs.  Ridicule  won't  work  either 
What  we  have  to  do  is  gel  t  he  in  inter 
ested  enough  in  what  the  HP  hands 
have  to  offer  to  gel  them  to  go  for  a 
General  or  Advanced  ticket.  "Thai's 
why  I've  been  harping  about  our  set^ 
ting  up  erossband  repeaters,  making 
club  meetings  more  fun,  getting  some 
ring  into  the  club  newsletters  with  ret 
ports  on  what  hot  DX  some  members 
have  worked  recently,  and  anything 
else  exciting  thai  the  members  hav^ 
been  doing. 


the  RF  across  the  dummy  load 
and  then  output  the  result  as  a  DC 
voltage  proportional  to  the  input. 
The  old  Hcathkit  Canlenna  has 
such  a  circuit  built  inside  a  small 
box  mounted  on  the  dummy  load 
lid.  As  a  matter  of  fact,  I  plugged 
into  the  output  jack  of  my 
C  antenna  and  was  able  to  display 
a  reading  on  the  DPM.  Again,  a 
graph  could  he  made  to  compute 
the  number  displayed  on  the  DPM 
into  something  more  useful.  Or, 
if  you  wanted  to  get  really  mad 
and  wild,  a  small  embedded  mi- 
croprocessor such  as  the  PIC  J  6X 
series  could  he  programed  to  con- 
vert the  incoming  voltage  into 
something  really  useful  on  a  LCD 
display 

For  those  of  you  who  want  to 
experiment  with  the  digital  SWR 
meter,  I  have  some  of  die  Dl  In- 
ternational   DPMs   in   stock. 


They're  $30,  and  that  includes 
first  class  shipping.  Send  to  my 
attention  at  the  address  at  the  top 
of  the  column. 


Major  Project  Plus  New  Rig 

As  1  write  this,  I  am  about  to 
undertake  a  major  project — 
cleaning  off  my  work  bench ! 
For  sitting  on  a  table  in  the  next 
room  is  aTACPl  by  S&S  Engi- 
neering. This  rig  is  the  first  syn- 
ihesized  QRP  transceiver  to 
come  from  S&S  Engineering 
utilizing  a  tuning  knob  for  fre- 
quency selection.  This  is  the 
second  version  of  the  TACP1. 
The  first  model  was  available 
only  on  ihe  80  meter  hand.  There 
is  now  a  TACP1  for  40  meters,  the 
bread  and  button  of  most  QRPers. 
Stay  tuned  for  a  full-blown  review 
of  this  exciting  new  rig. 


I  get  a  lot  of  club  newsletters,  hut 
1  don't  recall  seeing  one  with  a  re- 
quest from  the  editor  for  the  mem- 
bers io  write  about  anything  exciting 
they've  done  in  the  hobby.  Amateur 
radio  has  provided  a  lifetime  of  ex- 
citement for  me,  which  I  try  to  share 
with  you.  if  1  can  get  on  the  air  from 
South  Yemen,  so  can  you.  11  didn't 
cost  me  anything  because  1  kepi  my 
eyes  open  and  grabbed  the  opportu- 
nity when  it  turned  up.  I  keep  asking 
you  not  to  just  enjoy  life's  merry-go- 
round,  but  reach  out  for  that  brass 
ring.  You  can  get  it.  but  only  if  yon 
really  reach. 

When  I  started  73  I  put  every 
nickel  1  had  into  ihe  first  issue.  1 
didn't  start  out  rich,  I  wasn't  a  great 
student  in  school.  Heck,  I  just  barely 
made  it  with  C's.  It  was  ham  radio 
that  pushed  me  to  go  to  a  technical 
university.  It  was  ham  radio  thai  got 
me  into  the  Navy  as  an  electronic 
technician.  Later  a  RTTY  chum  got 
me  a  job  on  a  Guggenheim  grant, 
working  on  a  color  organ.  And  an- 
other RTTYer  got  me  a  job  as  the 
head  of  the  Music  Research  Founda- 
tion My  hamming  got  me  into 
broadcasting  as  an  engineer-an- 
nouncer, and  then  into  TV  as  an  en- 
gineer, cameraman,  then  a  producer- 
director.  It  was  RTTY  that  got  me 
into  publishing. 

We  know  dial  the  key  to  making 
money  lies  in  technology,  and  we 
also  know  that  harnniing  makes  it 
fun  to  learn  about  elec- 
tronics. As  transporta- 
tion costs  drop  and 
communications  sys- 
tems improve  and  get 
cheaper,  unskilled 

people  in  America  wilt 
be  more  in  direct  com- 
petition with  unskilled 
workers  in  the  lowest- 
wage  countries  of  the 
world.  So  we're  going 
to  see  more  and  more 
of  a  difference  between 
what  educated  and  ig- 
norant people  earn. 

I  do  get  upset  over 
the  bleeding  heart  lib- 
erals taking  my  money 
and  giving  it  to  people 
who  spumed  the  free 
education  they  were  of- 
fered, thereby  guaran- 
teeing themselves  pov- 
erty unless  they  go  into 
crime.  Grumble. 

I  want  to  read  in 
club  newsletters  about 
the  clubs  descending 
on  their  local  schools 
like  locusts  and  getting 
the  kids  interested  in 
hamming.  I  want  lo  see 
them  never- say -die  on 
getting  the  new  Techs 


in  their  area  to  upgrade. 

I'd  hoped  that  I  could  make  a  dif- 
ference with  Radio  Fun.  The  hams  I 
did  get  to  subscribe  liked  it  a  lot.  1 
think  we  had  one  o*  ihe  highest  per 
centages  of  renewals  in  publishing 
history.  But,  as  I  explained,  I've 
never  had  any  interest  in  doing 
something  just  because  ii  makes 
mmney  II  it  isn't  going  to  somehow 
be  a  benefit  to  mankind,  the  heck 
with  it 

Look,  the  ARRL  obviously  isn't 
going  to  do  anything  about  this,  and 
Tve  failed,  so  if  s  all  up  to  you.  Stan 
seeing  what  you  can  do  to  get  these 
Techs  to  upgrade  and  have  some  fun 
\\\\h  us  on  the  low  bands.  Gel  'cm 
on  packet,  satellites,  or  maybe  a 
DXpcdilion  to  South  Yemen.  It's 
been  a  while  since  I  operated  from 
there.  Or  perhaps  New  Caledonia, 
where  the  local  hams  are  very 
friend  I  v  and  will  lend  you  their  sta 
lions*  so  you  don't  even  have  to 
carry  your  rig  and  antennas  along. 
Get  on  from  there  and  work  10. 000 
J*s  in  a  week,  and  you'll  see  what 
good  operating  sounds  like. 


73  is  looking  for  ham 

related  photos 
for  use  on  the  cover. 
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I~  f  you're  into  ham  radio,  then  you 
are  already  into  electronic  commu- 
nications as  well,  But  if  you  are  a 
beginner,  or  if  you've  limited  yourself  to 
contesting  or  chatting  on  your  local  re- 
pealer you've  probably  missed  out  on  a 
lol  of  the  more  interesting  technical 
pans  of  communications.  This  series  of 
articles  will  try  to  bridge  thai  gap,  but  in 
a  simple  (and  hopefully  interesting) 
way. 

These  articles  are  the  result  of  a  com- 
munity college  course  I  have  been 
teaehinu  for  some  vears.  Since  I  haven *1 
been  able  to  find  just  the  right  textbook 
for  my  course,  I've  decided  to  write  m\ 
own  course  notes.  Eventually,  these 
notes  will  become  a  lexibook,  but  for 
now  you're  looking  at  just  ihe  notes. 

But  don't  be  scared  by  the  idea  that 
this  comes  from  a  college  course — it 
isn't  as  complex  as  you  think.  First  o( 
all,  I  teach  a  survey  course.  That  means 
that  it's  an  introduction  to  communica- 
tions for  students  who  haven't  taken  any 
other  communications  courses  before. 
So  it  starts  fairly  simply,  and  doesn't  as- 
sume a  lot  of  previous  knowledge*  In 
those  areas  where  it  assumes  some 
knowledge  from  a  prior  course,  or 
where  it  seemed  like  a  good  idea  to  dis- 
cuss some  related  topic,  I've  inserted 
what  I  call  "detours" — short  discussions 
thai  temporarily  break  away  from  the 
main  subject. 

Second.  I  teach  a  survev  course  that 
tries  to  cover  a  big  area  in  just  one  se- 
mester. That  means  that  there  isn't  time 
to  go  into  tremendous  depth  on  any  one 
topic.  Hence,  we  have  to  stay  fairly 
simple  at  all  times-  The  course  has  a  lot 
of  descriptions  and  pictures,  and  almost 
no  math. 

Third,  this  is  a  community  college  course 
in  the  second  year  of  a  technical  paigram.  It's 
intended  kw  students  who  wrill  become  toch- 
nicians,  not  engineers  or  mathematicians. 
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Finally,  Wayne  has  made  me  promise 

not  to  show  off  with  fancy  formulas  and 
theorems,  and  to  add  a  little  sugar  to 
make  the  material  go  down  easier.  (I 
guess  ihat  means  I  have  to  crack  a  bad 
joke  now  and  then,  such  as  "What  do 
\  ou  get  from  a  Mafioso  college  profes- 
sor? An  offer  you  can't  understand!'*) 

But  before  I  start  off,  let  me  add  a 
little  fine  print  for  the  benefit  of  the 
many  readers  who  probably  know  a  lot 
more  about  this  subject  than  I  do.  Please 
keep  in  mind  that  these  articles  arc  in- 
tended for  beginners.  As  such,  I  will  of- 
ten provide  explanations  that  may  seem 
a  liule  (maybe  very)  simple-minded  to 
you.  While  my  explanations  will  not  be 
wrong,  they  may  be  very  incomplete. 
Please  don't  barrage  me  with  long  trea- 
tises and  reprints  from  other  texts  and 
journals  if  I've  omitted  or  simplified  too 
much  (but  do  let  me  know  if  I  say 
something  that  isn't  true). 

So  let's  get  started. 

Communications 

Communications  is  simply  the  mov- 
ing of  information  from  one  place  to 
another. 

An  English  teacher  thinks  of  commu- 
nications as  the  process  of  writing  or 
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Fig.  /.  Telephone-Type  carbon  microphone. 


speaking  words,  which  tell  your  reader 

(or  listener)  something  you  want  him  or 
her  to  know.  There  is  even  something 
called  mass  communications,  which  is 
sort  of  like  journalism,  but  for  TV,  ra- 
dio, and  film.  In  this  course,  on  the 
other  hand,  we  think  of  communications 
more  as  the  electronic  process  and 
equipment  needed  to  send  information 
over  long  distances. 

For  our  purposes,  we  are  interested  in 
three  aspects  of  communications: 

•  What  is  being  sent?  In  other  words, 
what  kind  of  information  Lire  we  send- 
ing; is  it  sound,  pictures,  or  perhaps 
computer  data? 

•  Through  what  is  it  being  sent?  That 
is,  what  is  the  medium  through  which  it 
goes — wire,  radio  waves,  sound,  light, 
fiberoptics? 

•  How  is  it  being  sent?  All  by  itself  as 
in  a  telephone  wire,  or  combined  with 
other  signals?  Analog  or  digital? 

It  would  be  nice  to  be  able  to  look  at 
each  one  of  these  questions  separately. 
Unfortunately,  they  all  interact,  and  so 
our  discussion  will  have  to  flit  back  and 
forth  occasionally.  Still,  lets  try  to  start 
with  an  orderly  approach. 

Let's  start  off  with  what  is  being  sent. 
The  information  you  send  can  be  sound, 
video  (pictures),  or  digital  information. 
Let's  look  at  each  in  turn. 

Sound 

Sound  is  simply  the  vibration  of  air. 
When  we  speak,  our  vocal  cords  vibrate 

the  air  coming  out;  the  sound  travels 
through  the  air  until  it  vibrates  the  ear 
drum  in  someone's  ear,  which  eventu- 
ally winds  up  in  sending  nerve  signals 
to  that  person's  brain. 

In  electronics,  a  microphone  is  used 
to  convert  the  air  vibrations  into  an 
electrical  signal.  The  air  vibrations 
move    a   thin    metal    or   plastic   plate 
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(called  a  diaphragm)  inside  the  micro- 
phone; a  motion-to-electricity  converter 
then  converts  ihc  motion  into  an  electri- 
cal signal.  This  signal  is  amplified  and 
somehow  sent  from  one  place  lo  an- 
other, and  then  converted  back  into  air 
vibrations  by  a  loudspeaker.  Both  the 
microphone  and  the  loudspeaker  (more 
often  just  called  the  speaker)  are  called 
transducers,  a  term  describing  any  de- 
vice that  converts  energy  from  one  form 
(such  as  mechanical  vibration  of  the  air) 
into  another  (such  as  an  electrical 
signal).  (See  Detour  1 .) 

In  simple  sounds  such  as  someone 
whistling,  the  resulting  waveform  may 
be  a  sine  wave;  in  more  complex  sounds 
the  waveform  may  be  much  more 
complex  as  well. 

Let's  now  look  at  the  output  of  a  mi- 
crophone on  an  oscilloscope.  What  you 
see  depends  on  the  sound  that  the  mike 
is  picking  up. 

Suppose  you  stand  in  front  of  a  mike 
and  whistle  a  pure  note  into  it  (making 
sure  to  be  far  enough  away  so  the  mike 
isn't  picking  up  the  sound  of  the  air  hit- 
ting its  front).  You'd  see  the  signal 
shown  in  Fig.  4.  This  kind  of  a  wave  is 


called  a  sine  wave  because  of  its  rela- 
tionship to  the  sine  function  from  math* 

On  the  other  hand,  suppose  you 
whistle  another  note,  but  this  lime  an 
octave  higher.  The  word  octave  is  a  mu- 
sical term,  meaning  eight  white  keys 
lower  on  a  piano  keyboard.  This  time 
you'd  see  the  waveform  of  Fig.  5, 

Both  of  these  waves  have  the  same 
shape,  but  the  second  one  goes  up  and 
down  twice  as  often  as  the  first.  In  elec- 
tronic terms,  its  frequency  is  twice  as 
high.  More  on  this  in  a  moment 

Now  suppose  you  do  the  same  thing, 
but  this  time  look  at  the  signal  created 
by  the  sound  of  some  instrument  such 
as  a  trumpet,  rather  than  a  whistle.  Fig. 
6  shows  the  resulting  picture. 

The  sound  in  Fig,  6  has  the  same  fre- 
quency as  that  in  Fig,  5  (since  it  has  the 
same  number  of  cycles  in  a  given  time 
period),  but  it  looks  very  different.  A 
musician  might  say  that  it  has  the  same 
pitch  (that  is,  it  is  the  same  musical 
note),  but  different  timbre  (a  different 
sound  quality).  Some  repetitive  sounds 
(like  the  pure  tone  of  a  flute)  have  a 
waveform  almost  like  a  sine  wave; 
other  repetitive  sounds  (like  those  from 


a  violin  or  trumpet)  have  a  waveform 
possessing  a  basic  frequency,  but  which 
looks  much  more  distorted  and  "kinky'1 
than  a  sine  wave. 

The  frequency  of  a  note  determines 
the  pitch;  two  different  instruments 
playing  the  same  note  have  the  same 
frequency.  But  they  sound  different  be- 
cause their  waveshapes  are  different.  Fi- 
nally, note  that  the  amplitude  of  the 
wave — its  height — determines  its  vol- 
ume. Quite  often  the  amplitude  of  the 
waveform  changes  with  time.  For  ex- 
ample, when  you  play  a  piano  note,  the 
amplitude  builds  up  to  a  maximum 
fairly  quickly  when  you  hit  the  key,  but 
then  gradually  decreases  as  the  note 
dies  away. 

Note  also  that  only  repetitive  sounds 
(like  a  whistle  or  the  note  of  a  guitar) 
have  a  definite  frequency;  other  sounds 
(like  the  beat  of  a  drum  or  the  crack  of  a 
whip)  do  not 

Sound  normally  involves  frequencies 
from  about  20  to  about  20,000  Hz,  but 
many  people  cannot  hear  that  entire 
range.  Children  often  hear  up  to  almost 
20,000  Hz;  as  you  get  older,  you  hear 
fewer    and    fewer    high    frequencies. 
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When  you  reach  60  or  70  years  of  age, 
you  will  be  lucky  if  you  can  hear  up  to 
10,000  Hz,  On  the  other  hand,  many  ani- 
mals (such  as  bats  or  dogs)  can  hear 
much  higher  frequencies  than  humans 
can. 

Fig.  7  shows  the  frequencies  produced 
by  each  of  the  white  keys  of  a  piano.  For 
example,  if  you  look  at  the  note  labeled 
"Middle  C,"  you  will  note  that  its  fre- 
quency is  26 L6  Hz.  If  you  then  go  an 
octave  to  the  higher — counting  exactly 
eight  notes  to  the  right — you  get  to  the 
next  C,  which  is  at  523.2  Hz,  exactly 
twice  the  frequency.  The  piano  has  about 
an  eight-octave  range,  and  its  frequen- 
cies range  from  about  27  Hz  on  the  left 
or  bass  end,  up  to  almost  4,200  Hz  at  the 
right  or  treble  end.  Fig.  7  also  shows  the 
frequencies  produced  by  various  other 
instruments.  For  example,  the  trumpet 
produces  notes  only  in  the  range  from 
about  160  Hz  up  to  about  890  Hz. 

That  brings  up  an  interesting  question: 
If  the  frequencies  of  musical  notes  range 
up  to  about  only  4,200  Hz  (and  most 
musical  instruments  have  even  less  of  a 
range),  why  do  hi-fi  equipment  manufac- 
turers stress  that  their  equipment  goes  up 
to  15,000  or  even  20,000  Hz?  The  answer 
has  to  do  with  harmonics. 

Harmonics  or  Overtones 

So  far,  we've  explained  that 

(1)  The  frequency  of  a  sound  deter- 
mines its  pitch  or  tone,  and  two  instru- 
ments playing  the  same  tone  will  have 
the  same  basic  frequency,  That  basic  fre- 
quency is  called  tho  fundamental 

(2)  The  amplitude  of  the  sound  deter- 
mines its  volume. 

(3)  The  waveshape  of  the  sound  is 
what  gives  it  its  tone  quality.  For  ex- 
ample, a  trumpet  or  violin  can  play  the 
same  note,  but  they  will  have  totally  dif- 
ferent waveforms;  that  is  what  makes 
them  sound  different. 

Consider,  for  example,  a  square  wave 
like  Fig.  8.  What  is  it  that  makes  this 
wave  different  from  a  sine  wave? 

Suppose  this  square  wave  has  a  fre- 
quency of  1,000  Hz.  An  interesting  thing 
happens  when  we  send  it  through  some 
tuned  bandpass  filters — that  is,  filters 
that  let  through  only  one  frequency.  This 
is  shown  in  Fig.  9. 

When  the  1,000-Hz  square  wave  is 
sent  through  a  1,000-Hz  filter,  out  comes 
a  1,000-Hz  sine  wave!  Nothing  comes 
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Fig.  2.  Simplified  crystal  phono  cartridge. 

out  of  the  2,000-Hz  filter,  while  a  small 
3,000-Hz  sine  wave  comes  out  of  the 
3,000-Hz  filter.  What's  going  on!?!  (See 
Detour  2.) 

Returning  to  Fig.  9?  we  have  three  fil- 
ters all  looking  at  the  same  original 
1,000-Hz  square  wave.  We  see  three 
things: 

•  The  LOOO-Hz  filter  outputs  a  1,000- 
Hz  sine  wave,  so  there  must  have  been  a 
1,000-Hz  component  in  the  square 
wave. 

•  The  2,000-Hz  filter  outputs  nothing; 
thus,  there  was  no  2,000-Hz  component 
in  the  square  wave. 

•  The  3,000-Hz  filter  is  also  outputting 
a  signal,  and  we  see  that  it  has  three 
times  the  frequency  of  the  square  wave 
(there  are  three  times  as  many  cycles  in 
the  same  amount  of  space);  so  it  seems 
to  be  at  3,000  Hz.  Moreover,  if  we  were 
to  measure  it  carefully,  we  would  see 
that  it  is  exactly  one-third  the  height  of 
the  1,000-Hz  sine  wave. 

If  we  had  more  filters,  we  would  see 
other  frequencies  as  well.  Any  filter 
tuned  to  an  odd  multiple  of  1,000  Hz 
would  show  an  output,  while  any  other 
filter  would  show  nothing  coming  out  at 
all.  For  example,  if  we  had  a  filter  tuned 
to  5,000  Hz,  out  would  come  a  small 
5,000-Hz  sine  wave,  and  so  on. 

We  can  see  from  this  that  a  1,000-Hz 
square  wave  consists  of  a  large  number 
of  components.  The  1,000-Hz  sine  wave 
is  called  the  fundamental,  since  it  has 
the  same  frequency  as  the  original 
square  wave.  Each  of  the  other  compo- 
nents is  an  exact  multiple  of  the  funda- 
mental; the  frequency  of  the  3,000-Hz 
signal  is  exactly  three  times  the  funda- 
mental frequency,  and  is  therefore  called 
the  third  harmonic;  the  5,000-Hz  com- 
ponent has  a  frequency  of  five  times  the 
fundamental,  and  is  therefore  called  the 
fifth  harmonic.  In  other  words,  a  square 
wave  consists  of  a  fundamental  sine 
wave  signal  (whose  frequency  is  the 
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Fig,  3,  A  telephone -type  earphone. 

same  as  that  of  the  square  wave),  plus  a 
large  number  (actually  an  infinite  num- 
ber) of  extra  frequencies,  each  of  which 
is  an  exact  odd  multiple  of  the  funda- 
mental. We  say  that  the  square  wave 
consists  of  a  fundamental  plus  an  infi- 
nite number  of  odd  harmonics. 

Fig.  10  shows  a  computer  simulation 
of  this  situation.  It  shows  a  fundamental 
plus  four  harmonics  (the  third  and  fifth 
are  labeled;  the  seventh  and  ninth  are 
not),  each  of  which  contributes  a  little  to 
the  output.  When  they  are  all  added  up, 
we  get  the  wave  that  looks  square 
shaped,  except  thai  its  sides  don't  go 
straight  up  and  down,  and  the  tops  and 
bottoms  are  not  quite  completely  flat. 
The  reason  it  only  approximates  a 
square  wave  is  that  it  has  only  a  limited 
number  of  odd  harmonics,  whereas  a 
perfect  square  wave  requires  an  infinite 
number  of  them. 

This  is  an  important  concept  to  under- 
stand: The  square  wave  consists  of  an  in- 
finite number  of  components.  Of  course, 
the  components  have  to  be  just  right — 
they  must  have  the  right  frequency,  the 
right  amplitude,  and  even  the  right 
phase.  For  the  square  wave,  the  rules  are 
fairly  simple: 

*  The  harmonics  must  be  exact  odd 
multiples  of  the  fundamental  frequency. 
For  example,  the  93rd  harmonic  of  a 
1 ,000-Hz  fundamental  would  have  to  be 
exactly  93,000  Hz. 

*  Their  amplitude  must  be  just  right 
For  example,  the  third  harmonic  must  be 
exactly  one- third  the  size  of  the  funda- 
mental; the  fifth  harmonic  must  be  ex- 
actly one-fifth  the  fundamental's  size, 
and  so  on,  all  the  way  up.  Thus  the  93rd 
harmonic  would  have  to  be  1/93  the  size 
of  the  fundamental.  This  points  out  that 
eventually  the  hannonics  get  so  small  that 
perhaps  they  can  be  omitted  w  ithout  making 
a  noticeable  difference  in  the  square  wave. 
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$49.95/$S9.95 

Model  ATV-4  (902-926) 
(GaAS  -  FET) 
S59.95/S79.95 


HARD  TO  FIND  PARTS 


■  RF  Power  Transistors 

•  Broadband  HF  Transformers 

*  Chip  Caps  -  KomctfATC 

•  Metalclad  Mica  Caps  -  Unelco/Semco 

*  A RCOiS PRAGUE  Trimmer  Capacitors 
We  can  gel  you  virtually  any  RF  transistor! 
CaH  us  lor  ^ttanga*  hard  to  findpartst 


DIGITAL  FREQUENCY  READOUT 

For  older  analog  transceivers 
TK-1        (Wired  and  Tested)$  1 49 .95 


For  detailed  information  and  prices,  call  or  write  for  a  our  free  catalog! 


ADDITIONAL  ITEMS 


H*at  Sink  Material 

Model  99  Heat  Sink  (6  5°  k  1 2"  x  1 .6T),  $24.00 
CHS-S  Copper  Spreader  {&  "v.  &*  x  &JITJ,  524-00 
Low  Pass  Fitters  (up  to  30GW)  for  harmonics 
Specify  10M,  15M.  20M,  40M,  SOM  Or  160M 
HF  Spllttars  and  Combiners  up  to  2KW 
i 
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Add  $4.50  for  shipping  and  handling 


CCI 


i  Communication 
incepts  Inc. 


508  Millstone  Drive  •  Beavercreek,  Ohio   45434-5840 
Phonc:(513)  426-8600  •  VAX  (513)429-3811 


CIRCLE  99  ON  READER  SERVICE  CARD 


TOUCH  TONE  DECODERS 


Speaker  muting 
Repeater  control  etc. 
Decodes  16  digits 
Detects  4  digit  sequence 
Crystal  referenced 
12V  O.C.  @  20ma 

KIT:  $49,95* 
WIRED  &  TESTED:  $59.95 

*\ 
TD-16A       -|Cf 

4&h 


TD-t6 
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Adds  4  latched  outputs  to 

TD16 
Directly  drives  4  relays 
^    Separate  on  &  off  codes 

KIT:  $19.95* 
WIRED  &  TESTED:  $29.95* 
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Detects  any  one  of  16  digits    td-1M 
Compact   1  'V  x  V  x  V.6" 
Fits  inside  HTs,  etc. 
5  to  12V.  DC.@  I0ma 
Generates  alert  signal  or 
switches  external  device 
when  tone  is  detected 

WIRED  &  TESTED:  $34.95* 
TO  16BP 

Connects  to  TD-16  to  create  a  basic  repeater 
(non-simplex)  auto  patch: 

WIRED  &  TESTED:  $59,95* 

Norcon  Engineering 

P.O.  BOX  4042,  WILMINGTON,  NC  28406 

910-791-7600  f^^R 

NC  residents  add  6%  safes  tax 
■Add  $2.50  S  A  H  per  order         13 


Fig.  4.  Waveform  of  a  whistle. 

*  Their  phase  has  to  be  just  right.  To 
get  the  steep  rise  and  fall  of  the  square 
wave,  all  of  the  sine  waves  making  it  up 
have  to  gp  up  together,  and  down  to- 
gether, as  shown  at  points  a  and  b  in 
Fig.  10.  If  any  one  of  them  is  out  of 
step,  the  result  will  be  some  wave  other 
than  a  square  wave. 

We  can  extend  this  concept  in  two  im- 
portant directions,  both  of  which  are 
critical  to  understanding  many  of  the 
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HamCall™   US  &  International 
CD-ROM-  Over  1,250,000  Listings 
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ICALL  for  DOS  and  Windows  now  allows  EDITING! 
Data  displayed  for  U.S.  hams:  call 

sign,  class,  name,  address,  Fssue  date, 

expiration  date,  birth  date,  license 

class,  county,  lat/fang.  area  code,  time 

zone,  grid  square,    previous  call  and 

class,  hours  past  GMT. 

New  editing  feature  allows  you  to  add  new  records, 

change  addresses,  add  e-mail  address,  or  add  phone 

numbers.   View  photos/QSLs  of  many  hams. 

*  Menu-driven  •  Print  Labels  •  Latest  public  domain  PC 
software  »  Unzip  to  hard/disk  or  floppy  -  Lookup  TSR  runs 
from  text  window  •  Updated  at  the  end  April  &  October  • 
Windows  95  compatible  ■  Dealer  discount  on  25  or  more 

*  MAC  users  can  retrieve  by  call,  name  and  zip. 

Price  remains  $50.00  plus  shipping;  $5.00  U.S.,  $8.00 
International 

feS^x  Eledronics  Software  Compendium  ™ 

\  The  Electronics  Software  Compendium 
«*•.-  is  a  collection  of  shareware  programs  and 
data  files  that  pertain  to  electronics,  broad- 
casting, amateur  radio  and  SWL  activity. 
Over  25,000  files  in  total.  The  disc  is  updated  and  issued 
annually  In  April.  Over  300  megabytes  of  PC  and  50  MB 
for  MAC.  Send  for  your  new  edition  today!  The  price  is  still 
only  $25,00  plus  shipping;  $5.00  U.S.,  $6,00  International 

^LfCKJVLAfTER 

Route  4,  Bex  1630  -  Mineral.  VA  23117 
54Q-&94-5777  800:282-5623 
S4DB94-9141  (FAX) 

BBS   ^23     Internet:  info@buck.com 


Try  our 

call  sign  server 

www.buck.corn 


Fig.  5.  Whistle  waveform  an  octave  higher 
than  that  in  Fig.  4. 

circuits  in  communications: 

(1)  Just  as  the  square  wave  consists  of 
a  fundamental  and  harmonics,  so  any 
repetitive  waveform  consists  of  a  funda- 
mental and  harmonics,  although  some 
of  these  might  be  missing  in  special 
cases.  The  sine  wave  is  a  special  case 
since  it  has  no  harmonics  at  all;  the 
square  wave  is  another,  in  that  only  odd 
harmonics  exist,  they  all  rise  and  fall 
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IBERCUSS 


QUAD  KIT  $ 


2   ELEMENT— 

3   BAND 

KIT  SPECIAL 

ONLY 

$28995 

FOBBREACA 
(boom  &  wire  not  included) 

2  METER  4  EL,  PRE-TUMED  S44.95  +S&H 

6  METER  2  EL.  PRE-TLMED  $69.95  +  S&H 

NEW  FROM  CUBEX 

The  World's  First  FIVE  SAND  (20-  17 -15- 12-  tO-M) 
Beam  Antenna  with  SEPARATE  FULL  WAVE  Driven 
and  Parasitic  Elements  on  EACH  BAND! 
A  full  size  2  Element  Quad  anly  requires  a  10"  luming  radius 

Write  for  Details. 

MK  II  ^3  BAND  COMPLETE  "PRE-TUNED" 

QUAD  ONLY  $349.95 

CUBEX  also  provides  a  complete  sine  of  Quad  Antenna  Parts, 
including  Cast  Aluminum  Spiders  -  Fiberglass  Spreader  Arms 

-  Matching  Transformers  -  Antenna  Switches  -  etc 

WRITE  OR  CALL  FOR  COMPLETE  DETAILS 

CUBEX  COMPANY 

2761  Saturn  St.  Unit  E,  Brea,  CA  92621 
714-577-9009,  714-577-9124  fax 

YOU  CANT  SAY  "QUAD'-  BETTER  THAN    CUBEX 


Fig.  6,  More  complex  musical  sound. 

together,  and  the  harmonics  get  smaller 
as  their  frequency  rises.  In  a  more  gen- 
eral case,  there  might  be  both  even  and 
odd  harmonics,  some  harmonics  might 
be  large  and  others  small  or  missing, 
and  they  might  have  all  sorts  of  strange 
phase  relationships.  You  may  have 
heard  of  the  FFT  or  Fast  Fourier 
Transform;  it  is  simply  a  mathematical 
procedure  for  finding  out  what  compo- 
nents make  up  any  particular  waveform. 
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Fig.  7*  Frequencies  produced  by  musical  instruments. 


(2)  No  matter  how  you  generate  that 
waveform,  the  harmonics  are  there  even 


if  you  don't  consciously  put  them  in.  For 
example,  one  way  to  generate  a  square 


wave  is  to  set  up  a  switch  that  rapidly 
switches  between  a  positive  and  a  nega- 
tive voltage.  This  setup  obviously 
doesn't  put  in  any  sine  waves,  yel  if  you 
look  at  the  square  wave  wilh  some  tuned 
fillers,  the  fundamental  and  harmonic 
sine  waves  are  there. 

Let's  think  about  filters  again,  A  filter 
lets  you  look  for  specific  frequencies  (or 
colors)  in  a  signal  (or  in  light).  But  using 
colored  filters  to  look  for  specific  colors 
in  light  is  a  hit -or- miss  proposition  if 
you  don't  know  what  to  look  for;  you 
might  need  many  specific  color  filters  to 
identify  the  components  in  a  particular 


DETOUR 


DETOUR  1 


OK,  now  you  see  how  detours  work.  Let's  de- 
tour to  talk  about  transducers.  Microphones  (also 
called  mikes)  come  in  many  different  types.  Most 
common  is  probably  the  carbon  mike,  because  it 
is  used  in  every  older  telephone  (the  old-fash- 
ioned kind,  not  the  newfangled  little  phones 
made  in  the  Far  East.  But  not  just  the  real  old 
ones,  as  in  Photo  A;  more  modern  ones,  loo). 

Like  every  microphone,  the  carbon  mike  has  a 
diaphragm,  which  vibrates  when  hit  by  a  sound 
wave.  The  diaphragm  in  turn  moves  a  thin  metal 
sheet  that  presses  on  carbon  granules  in  a  small 
cup  The  electrical  connection  is  made  to  die 
metal  sheet  and  to  the  bottom  of  the  cup,  as 
shown  in  Fig,  1. 

The  carbon  granules  are  small  particles  of  car- 
bon, which  act  as  a  resistance  between  the  cup 
and  the  diaphragm.  The  value  of  this  resistance 
depends  on  how  closely  Hie  granules  touch.  As 
the  diaphragm  vibrates,  it  alternately  squeezes 
the  granules  to  increase  ihe  pressure  between 
them,  or  releases  the  pressure.  This  changes  the 
resistance  of  the  mike  in  step  with  the  vibrations 
of  the  air,  The  mike  is  in  scries  with  a  battery 
(back  in  the  telephone  company's  central  oil  ice, 
not  inside  the  phone),  and  thus  varies  the  current 
in  time  with  the  sound.  The  current  variations  are 
converted  to  voltage  v aria l ions  when  the  current 
passes  through  a  resistor  or  a  transformer. 

tt  turns  out  lhai  a  carbon  mike  has  very  bad 
sound  quality,  but  it  has  one  advantage— the  volt- 
age variations  in  the  series  circuit  can  be  quite 
large,  which  means  that  the  electrical  signal  from 
the  mike  can  travel  long  distances  without  any 
amplification.  This  was  obviously  necessary 
back  in  the  early  days  of  the  telephone,  before 
there  were  any  amplifiers. 

Carbon  mikes  were  used  in  the  early  days  of 
radio,  too,  but  they  were  soon  replaced  by  better- 
sounding  mikes. 

One  inexpensive  mike  still  commonly  avail- 
able is  a  crystal  or  ceramic  mike,  This  kind  of 
mike  uses  a  crystal  (usually  quart?.)  or  ceramic 
material  that  is  pieza- electric.  This  kind  of  mate- 
rial is  a  natural  transducer:  If  you  connect  a  set  of 
terminals  to  a  small  block  of  the  crystal  or  ce- 
ramic material,  you  get  a  voltage  when  you 
squeeze  or  twist  the  block;  alternatively,  the 
block  twists  or  changes  shape  if  you  put  an  exter 
nal  voltage  across  it  So  it  naturally  changes  me- 
chanical movement  into  an  electrical  signal,  or 
vice  versa. 

Piezoelectric  materials  have  many  uses,  For 
example.  Fig.  2  shows  the  idea  behind  a  crystal 
phonograph  cartridge.  The  needle  is  attached  to  a 
small  block  of  crystal.  As  die  needle  rides  in  the 


record  groove,  it  twists  the  crystal,  and  the  two 
wires  attached  to  the  other  end  generate  a  voltage 
proportional  to  the  needle  movement.  When  suffi- 
ciently ruggedized,  it  also  works  backward.  For 
example,  some  40  years  ago.  Astatic  created  a  re- 
cording head  that  used  a  crystal  to  make  records. 
When  fed  with  50  or  1 00  volts  of  audio,  the  crystal 
would  move  a  sharp  needle  and  cut  a  record. 

Although  crystal  cartridges  are  no  longer  popu- 
lar, piezo- electric  materials  are  still  often  used. 
One  modem  application  is  for  lighting  a  gas 
flame.  When  you  push  a  button,  a  small  weight 
hits  a  piezo-eleelric  block,  which  in  turn  generates 
several  thousand  volts.  This  causes  a  spark  that 
lights  the  flame. 

in  the  crystal  or  ceramic  mike,  the  diaphragm  is 
coupled  to  the  piezo-electric  material  so  that  the 
sound  vibrations  move  the  block;  this  in  turn  gen- 
erates an  electric  voltage  that  is  proportional  to  the 
sound  signal.  The  mike  can  generate  a  volt  or  so 
of  audio,  though  only  at  a  small  current. 

Crystal  and  ceramic  mikes  are  somewhat  frag- 
ile, but  back  in  the  days  before  inexpensive  IC 
amplifiers  were  available,  they  were  popular  be- 
cause their  output  didn't  need  much  amplification 
to  be  useful.  But  today's  integrated  circuits  pro- 
vide lots  of  cheap  gain,  so  the  most  popular 
contemporary  mike  is  the  dynamic  microphone. 

Dynamic  mikes  work  on  the  same  principle  as 
electric  generators  in  power  plants  or  even  in  your 
car:  When  a  coil  of  wire  is  placed  in  a  changing 
magnetic  field,  the  coil  generates  a  voltage,  This 
can  be  done  in  two  ways — either  keep  the  coil  sta- 
tionary and  move  a  nearby  magnet,  or  else  keep 
the  magnet  stationary  and  move  the  coil. 

Since  the  coil  is  usually  lighter  and  smaller,  it's 
more  common  to  move  the  coil,  in  the  dynamic 
mike,  the  diaphragm  is  attached  to  the  coil,  and 
the  magnet  is  stationary.  When  the  diaphragm  vi- 
brates, the  coil  moves  in  relation  to  the  magnet, 
and  thus  produces  a  small  voltage. 

Dynamic  mikes  and  dynamic  earphones  have 
much  in  common,  since  the  earphone  can  work  as 
a  mike,  and  the  mike  can  work  as  an  earphone  (ex- 
cept that  the  earphone  usually  isn't  rugged  enough 
to  produce  much  sound).  For  instance.  Fig,  3 
shows  the  earphone  from  a  typical  telephone.  In 
this  case,  an  electric  current  through  the  coil 
(which  is  called  the  voice  coil)  produces  motion, 
The  voice  coil  is  attached  to  a  diaphragm  that  then 
vibrates  and  produces  sound.  Modem  speakers 
have  a  similar  construction,  except  that  the 
diaphragm  is  much  larger  and  is  called  the  cone. 

As  I  mentioned  above,  dynamic  mikes  and  ear- 
phones work  in  both  directions.  For  example, 
some  years  ago,  after  placing  a  call  from  a  pay 
phone,  1  discovered  that  someone  had  apparently 
stolen  the  mike  from  the  handset.  By  yelling  into 
the  earpiece,  T  was  able  to  complete  my  call  any- 


way, But  since  dynamic  mikes  (and  earphones!) 
produce  much  less  output  than  a  carbon  mike, 
even  with  yelling  my  signal  was  very  hard  to 
hear. 

Dynamic  mikes  can  produce  very  good  sound 
quality,  mainly  because  the  mass  of  the  dia- 
phragm and  attached  coil  is  very  small,  and  so 
they  easily  vibrate  in  step  with  the  sound  wave. 
Since  the  vibrations  of  sound  occur  very  rapidly, 
a  heavy  diaphragm  cannot  move  last  enough  to 
accurately  reproduce  these  sound  waves.  A  car- 
bon mike  is  worse,  since  it  has  to  move  a  lot  of 
carbon  granules.  A  crystal  or  ceramic  mike  is  bet- 
ter, but  it  still  has  to  apply  some  force  to  the 
piezo-electric  material  and  this  increases  the 
mass,  A  dynamic  mike  is  an  even  greater  im- 
provement because  the  diaphragm  and  coil  can  be 
very  light.  The  best  mike  would  be  one  in  which 
there  is  just  a  diaphragm,  and  nothing  attached  to 
it  at  all.  There  is  a  form  of  a  dynamic  mike,  called 
a  ribbon  microphone,  in  which  the  diaphragm  is 
actually  a  thin  strip  of  foil  acting  as  the  coil.  But 
these  mikes  are  very  fragile  (a  strong  wind  can 
ruin  the  foil)  and  also  provide  a  tiny  output,  and 
so  they  are  not  very  common, 

instead,  professional  recording  studios  often 
use  an  excellent  (though  very  expensive)  mike 
called  a  condenser  microphone.  In  the  condenser 
mike,  the  diaphragm  acts  as  one  plate  of  a  capaci- 
tor. As  it  moves,  the  capacitance  changes,  and  an 
amplifier  picks  up  that  change  and  converts  it 
into  a  voltage  change. 

Condenser  mikes  require  a  power  supply,  par- 
tially to  charge  up  the  capacitor,  and  partially  to 
power  an  amplifier  right  inside  the  mike.  The  am- 
plifier is  needed  because  the  condenser  mike  out- 
put voltage  is  tiny,  and  so  it  has  to  be  amplified 
right  inside  the  mike  before  being  sent  out  the 
cable.  Professional  recording  studios  usually 
have  a  48- volt  power  supply  inside  the  recording 
console  to  supply  power  to  condenser  mikes. 

The  cheap  modem  version  of  a  condenser 
mike  is  the  electret  microphone.  These  mikes 
work  on  the  same  principle  as  older  condenser 
mikes,  but  the  diaphragm  is  made  out  of  a  perma- 
nently charged  semiconductor  material  that  does 
not  need  a  separate  power  supply.  There  is  still  an 
amplifier  inside  the  mike,  but  the  amplifier  needs 
only  a  volt  or  two  to  run  and  so  can  be  powered 
by  a  single  battery.  Electret  mikes  are  not  as  good 
as  professional  condenser  mikes  (since  their  dia- 
phragms arc  heavier),  but  they  are  cheap  and 
small.  Radio  Shack  has  some  electret  cartridges 
lor  S2;  these  caruidges  are  often  found  inside 
small  cassette  recorders.  When  you  buy  an  actual 
electret  mike,  most  of  its  cost  is  in  the  case  and 
hardware,  since  the  cartridge  inside  is  often  the 
same  $2  cartridge  (even  cheaper  in  larger 
quantities), 
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Hardware  Grounding  Stud  Every  6  inches 

Ground  ati  of  your  equipment  cha&is's  to  a  single  earth 

ground  in  one  easy  installation. 

•2ti.  —  $16.95  •  $  ft— $21.95  *4 ft—  $2695 

$5.00  S&H  +  $2.00  &acft  addl  per  buss 

Custom  Lengths  Available 

Mail  check/money  order.  Money  Back  Guarantee  if  not  Satisfied 


Aecfate  Rape  Wre  Snaps  ttferm  Bvfc  AM  SokiCappef  &50  Per  Ft 
Se*  ri  tree  w/buss  order \  S3  00  without 

J  .M.S. 

J.Martin  Systems 

35  Hiitop  Ave.  Depi.  7  *  Stamford,  CT  06907 

To  ra»«o  tax  into  on  demand,  can  dom  handset  ol  lax  machine 

614-792-6679.  Relneve  Doc. ■1050 

To  send  Fax  or  Ptione  —  200461-6768 
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light  source,  You  can  save  a  lot  of  Lime 
by  looking  at  the  light  through  a  prism, 
which  lets  you  see  all  the  color  compo- 
nents at  the  same  time  in  the  form  of  a 
rainbow  or  spectrum.  The  prism  acts  like 
a  very  large  number  of  filters,  all  work- 
ing together  to  check  all  the  colors  at  the 
same  time.  You  can  then  immediately 
spot  whether  a  given  color  is  in  the  light, 
or  whether  it  is  missing. 

In  communications  there  is  an  instru- 
ment that  does  the  same  job.  Rather  than 
looking  at  a  signal  through  filters  that 
look  at  just  one  frequency  at  a  time,  we 


Fit 

£.  8,  i 

4  sqL 

tare  1 

vave. 

can  use  a  spectrum  analyzer  to  break 
down  a  signal  into  its  components  and 
display  them  all  on  a  scope  screen  as  a 
spectrum  (notice  the  similarity  to  the  use 
of  the  word  in  referring  to  a  spectrum  of 
color). 

The  spectrum  analyzer  measures  the 
frequency  components  in  a  signal  and 
plots  the  voltage  of  each  component 
against  its  frequency.  For  example,  if 
you  were  to  look  at  a  pure  1 ,000-Hz  sine 
wave  on  the  analyzer,  you'd  get  a  picture 
like  Fig.  1 1 . 

If  you  imagine  that  0  Hz 
is  on  the  left  of  the  screen, 
and  each  division  to  the 
right  represents  1,000  Hz, 
then  the  ""blip**  toward  the 
left  would  be  at  1,000  Hz, 
and  (in  this  case)  have  a 
height  of  7  divisions.  (Ide- 
ally, the  blip  would  be  just  a 


analyzer  it  is  spread  out  so  it  looks  like  a 
very  tall  but  thin  bell.) 

Leaving  the  analyzer  at  the  same  set- 
ting, Fig.  12  shows  the  spectrum  of  a 
square  wave.  This  time  there  is  a  big  blip 
at  1  kHz  (I  added  small  numbers  at  the 
bottom  of  the  figure  to  mark  off  kHz)  in- 
dicating the  fundamental,  and  progres- 
sively smaller  blips  at  3  kHz,  5  kHz,  7 
kHz,  and  9  kHz,  showing  some  harmon- 
ics. If  you  examine  Fig.  12  carefully, 

Continued  on  page  77 
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Brrter  V  Buv 


Number  72  on  your  FeetJoack  card 


Turn  your  oW  ham  and  computer  gear  into  cash  now.  Sure,  you  can  wall  for  a 
hamtest  to  try  and  dump  it.  but  you  Know  you'll  gel  a  far  more  realistic  price  if 
you  have  it  out  where  1 00,000  active  ham  potential  buyers  can  see  it  than  the 
few  hundred  local  hams  who  come  by  a  flea  market  table.  Check  your  attic, 
garage,  cellar  and  closet  shelves  and  get  cash  for  your  ham  and  computer 
gear  before  its  too  old  to  sell.  You  know  you're  not  going  to  use  it  again,  so  why 
leave  it  for  your  widow  to  throw  out?  That  stuff  Isn't  getting  any  younger! 
The  73  Flea  Market,  Barter  "nf  Buy,  costs  you  peanuts  (a  I  most) -comes  to  35 
cents  a  word  for  individual  (noncommercial)  ads  and  $1 .00  a  word  tor  commer- 
cial ads.  Don't  plan  on  telling  a  long  story.  Use  abbreviations,  cram  it  in.  But  be 
honest.  There  are  plenty  of  hams  who  love  to  fix  things,  so  if  it  doesn't  work, 
say  so. 

Make  your  list,  count  the  words,  including  your  call,  address  and  phone  num> , 
ber.  Include  a  check  or  your  credit  card  number  and  expiration.  It  you're  placing 
a  commercial  ad.  include  an  additional  phone  number,  separate  from  your  ad. 
This  is  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  couple  months 
before  the  action  starts;  then  be  prepared.  If  you  get  too  many  calls,  you  priced 
it  tow.  If  you  don't  get  many  calls,  too  high. 

So  get  busy.  Blow  the  dust  off,  check  everything  out.  make  sure  it  still  works 
right  and  maybe  you  can  help  make  a  ham  sure  it  still  works  right  and  maybe 
you  can  help  make  a  ham  newcomer  or  retired  old  timer  happy  with  that  rig 
you're  not  using  now,  Or  you  might  get  busy  on  your  computer  and  put  together 
a  list  of  small  gear/parts  to  send  to  those  interested? 


The  deadline  for  the  March 
1996  classified  ad  section  is 
January  12, 1996. 

ALL  ABOUT  CRYSTAL  SETS.  Theory 
and  construction  of  crystal  set  radios. 
$9.95  each,  ppd  USA.  Send  to: 
ALLABOUT  BOOKS,  Dept.  S,  P.O. 
Box  22366,  San  Diego  CA  92192, 

BNB2Q0 

NOW  ON  40  METERS!  NEW.  KNOB- 
TUNED  w/DIGITAL  DISPLAY.  SYN- 
THESIZED QRP  transceiver.  Complete 
kit  only  $199.95.  S&H  $7, 50  (continen- 
tal US),  GUARANTEED  TO  WORK. 
For  info  send  SASE:  Call/write  to  or- 
der; S  &  S  ENGINEERING,  14102 
Brown  Road,  Smithsburg  MD  21783; 
(301)  416-0661.  BNB334 

RCI-2950/2970:  New  modification 
manual  including  Power  increase. 
Clarifier  modification.  Modulation  in- 
crease. Operating  bints,  and  more. 
Parts  included.  Only  $20.00  ppd  in  U.S. 
(Missouri  residents  add  $1.15  tax). 
SCOTT,  P.O.  Box  510408,  St..  Louis 
MO  63151-0408  (314)  846-0252. 
Money  Orders  or  C.O.D,         BNB340 

NI-CD  BATTERY  analyzer  cycler.  PC 
controlled,  DOS  software.  $289  PO 
Box  672,  London.  Ontario  Canada  N6A 
4Y4  Lamantta  Products  (519)  472- 
5566,  Fax  (519)  472-1702      BNB335 

IT'S  BACK!  Tne  return  of  the  HW-8 
Handbook!  Second  printing  Modifica- 
tions for  the  Heath  QRP  rigs.  First  class 
mail  $11.  DX  add  $4  for  air  mail  ship- 
ping. Mike  Bryce.  WB8VGE,  2225 
Mayflower  NW.  Masstllon  OH  44647. 

BNB404 

WANTED:  BUY  AND  SELL  AH  types 
of  Electron  Tubes.  Call  (612)429-9397, 
Fax  (612)  429-0292.  C  &  N  ELEC- 
TRONICS, Harold  Bramstedt,  6104 
Egg  Lake  Road,  Hugo  MN  55038. 

BNB915 


CODE  S  News  and  Petition  informa- 
tion. SASE  to  KB7PNQT  503  Dubois 
Street,  Cheney,  WA  99004.  BNB1012 

1COM  IC-735  HF  All  Band  Transceiver 
$500.00  OBO  (907)  235-5655. 

BNB1051 

PACKET  RADIO,  Join  TAPR,  connect 
with  the  largest  packet/digital  group  in 
the  US  Creators  of  the  TNC-2  stan- 
dard. Benefits:  newsletter  software, 
discount  on  kfls/pubiications.  $  IS/year 
U.S.,  $18  Can/Mex,  525  elsewhere. 
Visa/MC  When  joining,  mention  73y 
receive  TAPR'S  new  book,  Packet 
Radio;  What?  Why?  How?  ($9  value) 
FREEI  Internet:  tapr@tapr.org  Web: 
http://www.tapr.org  (817)  383-0000 
Mail:  8987-309  E.  Tanque  Verde  Rd. 
#337,  Tucson  AZ  85749-9399, 

BNB1027 

HAMS— NEED  COMPUTER  RIB- 
BONS? Lowest  prices.  Color  or  black. 
State  your  needs.  Free  info. 
HARCLY(I),  PO.  Box  830A,  Coquille 
OR  97423  BNB4S7 

MAHLON  LOOMIS,  INVENTOR  OF 
RADIO:  by  Thomas  Appleby.  (Copy- 
right 1967).  Second  printing  available 
from  JOHAN  K,V.  SVANHOLM,  N3RF, 
SVANHOLM  RESEARCH  LABORA- 
TORIES, P.O.  Box  81 ,  Washington  DC 
20044.  Please  send  $25.00  donation 
with  $5.00  for  S&H  BNB420 

ELECTRON  TUBES:  AM  types  and 
stzes.  Transmitting,  receiving.  Micro- 
wave ...  Large  inventory  =  same  day 
shipping.  DAILY  ELECTRONICS, 

10914  ME  39th  ST..  Suite  B-6T 
Vancouver,  WA  98682,  (800)346-6667 
or  (360)896-8856,  BNB719 


Amateur  Radio  T-Shirts  &  Sweat 
Shirts,  Electonics  Books.  Send  for 
catalog  :Paui  Washa,  4916  Three 
Points  Blvd.,  Mound  MN.  55364*1245    | 

BNB605 


R-390A  SALES  &  SERVICE.  INFO 
SASE  MILTRONIX  POB  60041  TO- 
LEDO, OHIO  43608,  R-390  POWER 
INPUT  CABLES  $25,00,  ANTENNA 
CONNECTORS  $12.50.  EXTERNAL 
AGC  MOD  £30.00  PPD.  MON-FRI 
9AM-6PM  EST.  (419)  255-6220. 

BNB813A 

ELECTRONICS  GRAB  BAG!  500 
pieces  of  new  components:  inductors, 
capacitors,  diodes,  resistors.  $5.00 
postpaid.  ALLTRONICS,  2300  Zanker 
Rd.,  San  Jose  CA  95131 .       BNB855 

TIRED  OF  IRONING?  Single/small 
quantity  ss  PCB  service.  Most  boards 
$25.  We  scan  magazine  artwork  tree. 
Get  out  those  back  issues!  FIRST 
PHOTO.  (919)403-8243.       BNB1022 

HEATKK1T  WANTED!  SB.  Series 

Green   Front"   (or  parts.   Robert 

Schlegei  2302  286th  St.  East,  Roy  WA 

98580  BNB910 

HEATH  COMPANY  is  selling  photo- 
copies of  most  Heathkit  manuals,  Onfy 
authorized  source  for  copyright  manu- 
als. Phone  (616)  925-5899,  8-4  EX 

BNB964 

PRINTED  CIRCUIT  BOARDS  for 

projects  in  73,  Ham  Radio,  QST.  ARRL 
Handbook,  Ust  SASE.  FAR  CIRCUITS, 
1SN640  Field  CU  Dundee  IL  601 1 8. 

BNB966 

WANTED:  Western  Electric  Audio 
Equipment,  Amplifiers,  pre-amps. 
tubes,  speakers ,  parts,  mixing  boards, 
etc.  1-800-251-5454.  BNB1050 

AZDEN  SERVICE  by  former  factory 
technician.  SOUTHERN  TECHNOLO- 
GIES AMATEUR  RADIO  INC.,  10715 
SW  190  St.  #9t  Miami  FL33157.  (305) 
238-3327.  BNB973 

DTMF  Radio  Telephone  Interface. 
Build  your  own.  Simple  step  by  slop 
manual  with  schematics  -  $11 ,95.  RO 
Box  237,  Rock  Spring  GA  30739. 

BNB1035 

ROTOR  PARTS  ROTOR  SERVICE, 

ROTOR  accessories:  Bra k-0 -Lays, 
Quik-Connects,  Pre-Set  mods   NEW 
models  for  sale.  Free  catalog  CATS,, 
7368  State  Road  105,  PembervilleOH 
43450.  BM8996 


SELL:  100-  Tower,  HEAVY  DUTY 
VERSION  AB105C/FRC.  For  Serious 
Antenna  Person  Includes  Guywire. 
Screw  Anchors,  Galvanized  bolls.  2' 
sides,  10'  sections.  Best  Offer  over 
$2,000  plus  shipping.  Detailed  Litera- 
ture available.  K3VJH  (407}  288-7399 

BNB1042 

COMMODORE  64  HAM  PROGRAMS- 
S  disk  sides  over  200  Ham  programs 
$16.95.  32-cent  stamp  gets  unusual 
software  caiaiog  of  Utilities.  Games, 
and  British  Disks.  HOME-SPUN  SOFT- 
WARE, Box  1064-BB,  Estero  FL 
33928-  BNB1052 


SUPERFAST  MORSE  CODE 
SUPEREASY.  Subliminal  cassette.  $12. 
LEARN  MORSE  CODE  IN  1  HOUR. 
Amazing  supereasy  technique  St  2.  Both 
$20.  Moneyback  guarantee.  Free  catalog: 
SASE.  Bahr-T2r  150  Greenfield, 
BJoomingdale  IL  601 06.  BNB1025 

RESTRICTED  Top  Secret  Hacker  In- 
formation. Cellular  /  Cable  /  Surveil- 
lance /Satellite  /  VideoCipher/  Books 
/  Videos  -  Software  Make  $l00/hour. 
Catalog  -  $3.00.  TELECODE  P.O.  Box 
6426-BNB,  YUMAAZ  85366-6426. 

BNB1024 

Morse  Code  Computer  Interfaces 
$4995,  with  CW  Filter  $79.95,  Free 
IBM  Shareware  and  Ham  Catalog 
Dynamic  Electronics,  Box  396, 
Hartselle  AL  35640,  (205)  773-2758, 
FAJH773 J  7295.  BNB1 034 

Test  Equipment*  Fluke  335 A  DC  Volt- 
age Standard  $750;  Fluke  7260A 
Counter/Timer  $350;  HP  181T/1809A/ 
1825A 100  MH?  Oscilloscope  $300;  HP 
355C  Attenuator  $75;  HP  355D  Attenua- 
tor; HP  461 A  Amplifier  $75;  HP  1725A 
275  MHz  Oscilloscope  $450;  HP  8640B 
Srgnal  Generator  $1 700;  HP  861 4A  Sig- 
nal Generator  $450;  HP  3400A  RMS 
Voltmeter  $1 25;  HP  3300A/3302A  Func- 
tion Generator  $1 25;  HP  3437A  Voltme- 
ter $200;  HP  5O05A  Signature  Multimeter 
S300:  HP  5006 A  Signature  AnaJyzer 
$200;  HP  5150A  Pnnter  $150;  HP  5326B 
Counter/Timer  $1 00.  List  of  other  equip- 
ment avaiJattfe  Jtm  Stevenson  Phone: 
(908)  722-6157,  Fax:  (908}  722-5391. 
Power  Suppltes:  HP  6130B  50V  1A 
$100;  HP6131B  100V 500mA $100;  HP 
6140A  10QV  100mA  $300;  HP  6260B 
lOV  100A  $300;  HP  6282A  10V  1QA 
$200;  List  of  other  equipment  available- 
Jim  Stevenson,  3401  Sunny  Slope 
Road,  Bridgewater  NJ  08807,  Phone: 
908-722-6157.  Fax:  (908)  722-6391. 

BNB1053 

Tektronix  1240  Logic  Analyzer  Ac- 
cessories: 12DOC01  RS232CComm 
Pack  S75;  1200C02  GPIB  Comm 
PackS100;  120OC11  Parallel  Printer 
Comm  Pack  $50: 12RM02  8085  Mne- 
monics ROM  Pack  $50;  1 2RM03  8085 
Mnemonics  ROM  Pack  $50;  12RM04 
8088  Mnemonics  ROM  Pack  S50; 
12RS01  8K  RAM  Pack  $30;  12RS02 
64K  RAM  Pack  $40:  12RS12  32K 
EPROM  S30;  PM  206  68030  Micro 
Support  Module  $100:  Phone:  906- 
722-61 57 f  Fax:  908-722-6391. 

BNB1053 

AMATEUR  RADIO  REPAIR,  most  makes 
and  modds,  discount  labor  rates  until  June 
1995  WESTERN  AMATEUR  RADIO 
REPAJR  CO.  John  Ruper  Box  697.  North 
Cove  WA  98547:  (360)  267-401 1 .  Thanks 
AB70R  BNB1015 


TRANSISTORS,  Japanese  transistors 
and  tubes  need  dealers,  repair  shops,  kit 
makers,  etc.  for  2SC1969,  2SC2312, 
MB8719,  MRF455.  MRF454T  2SC2879 
and  more.  WESTGATE  (800)  213-4563. 

BNB950 

Continued  on  page  83 
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MasterCharger    I  &  lla 


n^^^ 


' 


W  t  // 


By  simply  changing  adaptor  cups,  the 

MasterCharger  will  charge  any  Yaesu, 

Motorola,  Icom,  Kenwood,  AJInco,  etc. 

2-Way  Radio  Battery 


SPECIAL 

FOR  THE  MONTH 
OF  JANUARY 

10%  OFF 

on  ALL 

CAMCORDER 

Replacement 

Look  for  February's 
Special  of  the  Month 

MONTHLY  DISCOUNTS 
APPLICABLE  TO  END-USERS  ONLY 


MasterCharger®  1  +  1 

Electrically  Identical  to  MasterCharger  J 


Jf  you  have  two  different  radios 
you'll  only  need  one  charger  to 
accomodate  both  radios.  Now  by 
simply  switching  the  switch  to  the 
left  or  right,  you  can  determine 
which  charging  cup  to  activate. 


NY5  residents  add  8.5% 
sales  tax.  Aad  $4  00  foe 
postage  and  snipping. 


Prices  and  speofications  subject  to  change  without  notice 

W  &W  ASSOCIATES 

800  South  Broadway,  Hiekwille,  NY  1 1801 

In  U.S.A.  &  Canada  Call  Toll  Free  800-221-0732 

In  NY  State  Call  (5I6J  942-001 1  *  Fax  f516]  942-1944 

World  Wide  Distributorships  Available,  Please  Inquire 


MADE  IN 
THE  U.S.A. 

SEND  FOR 

FHEE  CATALOG 

AMD  PWC€  LOT 
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Never  shy  die 

Continued  from  page  4 

C  om  pu  Serve,      Prodi  gy ,      bu  1 1  etin 
board  systems,  and  so  on? 

There  arc  almost  endless  commu- 
nications services  out  there.  Now,  it 
you,  as  a  bona  tide  communications 
expert,  can't  answer  even  simple 
questions  about  'cm,  imagine  how 
confused  the  average  business  per- 
son is  when  faced  with  choices  of 
telephone  switches,  cellular  tele- 
phones?  teleconferencing,  security  sys- 
tems, computer  networking,  and  so  on, 
All  (his  is  so  far  beyond  the  average  per- 
son to  deal  with  that  you  have  i  iremen- 
dous  opportunity  to  make  some 
money — once  you  know  your  stuff. 

No,  you  don't  know  ail  the  an- 
swers now,  but  with  your  ham  back- 
ground, at  least  you  can  understand 
the  questions  and  you  have  some 
clues  on  where  10  find  the  answers. 
Knowledge  is  not  only  power  these 
days,  it's  money.  There  are  at  least 
ten  million  small  businesses  that 
could  be  benefited  by  better  com- 
munications, security,  and  computer 
systems.  That's  one  heck  of  a  market. 

How  long  do  you  think  it  would 
take  you  to  become  an  expert  on 
pagers^  just  to  pick  one  tie  Id  at  ran- 
dom? You  need  to  get  literature 
from  tlie  manufacturers,  dealers,  and 
service  companies.  You'd  want  to 
read  a  couple  books  on  the  subject, 
subscribe  to  a  magazine.  Are  we  talk- 
ing  six  months?  One  month?  A  week? 

Next  you'd  want  to  visit  some  of 
the  companies  involved  in  the  busi- 
ness and  talk  with  them.  Find  out 
their  problems,  what  success  stories 
they  have,  which  equipment  they 
think  works  best,  and  so  on.  Couple 
of  months  in  your  spare  time? 

Now  that  you  have  a  good  under- 
standing of  [he  technology,  the  play- 
ers, and  have  die  Contacts  you  need, 
what  should  you  do  next?  My  rec- 
ommendation would  be  to  sit  down 
at  your  computer  and  write  a  brief 
handbook  on  the  subject — maybe 
32  pages.  Write  it  for  the  nontechni- 
cal average  business  person.  Ex- 
plain the  benefits  this  service  pro- 
vides and  show  how  the  costs  are 
small  compared  to  the  benefits.  Yon 
can  make  the  handbook  look  profes- 
sional by  printing  it  on  a  laser 
printer  The  fiTSl  hundred  copies  can 
be  made  on  a  copy  machine.  That's 
the  way  I  do  ail  of  my  booklets  until 
the  demand  gets  out  of  hand 
and  practicality  forces  me  to  use  a 
commercial  print  shop. 

This  will  provide  you  with  some 
sales  literature  for  your  new  com- 
munications consulting  service. 
With  your  name  as  the  author,  This 
certifies  that  you  are  an  expert.  It's 
like  a  Ph.D.  Now  you're  in  a  posi- 
tion to  send  letters  to  local  busi- 
nesses offering  the  first  phase  of 
your  communications  consulting 
services. 

Once  you  know  your  stuff  on 
pagers  it's  lime  to  pick  the  next  business 
you're  going  to  learn.  11'  you've  made 


any  elldrts  toward  selling  your  pager  ex- 
pertise, by  now  you'll  know  what  ques- 
tions business  people  are  asking  about 
oiher  communications  services.  You 
might  tackle  fox-modems  next. 

Same  deal  Get  the  literal  are  - 
Read  the  books,  Subscribe  to  the 
magazines  in  the  field.  Talk  with  the 
manufacturers,  dealers,  and  services. 
Help  some  friends  for  free,  learning 
on  their  money.  It's  always  best  to 
use  other  people's  money  (OPM)  as 
much  as  possible  when  you  are 
learning  your  skills  and  building 
your  knowledge  base. 

Within  a  year,  if  you  make  any 
kind  of  an  effort  at  all,  you'll  be  Mr. 
Communications  in  your  town,  and 
you'll  have  dozens  of  small  busi- 
nesses turning  to  you  for  solutions. 
In  the  communications  business  you 
make  money  on  sales,  on  installa- 
tions, and  on  service.  Great  busi- 
ness. All  communications  equipment 
breaks,  so  the  service  business  is 
wonderful.  And  computers,  being 
the  most  complicated  of  all,  break 
the  most  often.  Plus  there  are  viri, 
incompatible  software,  static  elec- 
tricity, errant  magnets,  and  so  on,  to 
help  keep  you  living     comfortably. 

Oh  yes,  il  won't  hurt  to  become 
an  expert  on  magnetic  fields  and  go 
around  with  your  gaussmeter  and 
help  people  avoid  possibly  harmful 
fields.  There'll  be  a  very  inexpen- 
sive gaussmeter  on  the  market  soon 
that  does  a  wonderful  job. 

And  when  your  customers  want  to 
know  whether  cellular  telephones 
are  harmful  or  not,  you'll  know  the  an- 
swer and  be  able  to  give  them  a  reprint  of 
an  article  from  73  on  the  subject. 

There's  no  reason  for  any  ham 
with  even  the  slightest  amount  of 
gumption  not  to  be  living  in  comfort 
and  have  as  big  a  ham  station  as  he 
wants.  Or  she,  as  a  balm  to  militant 
feminists.  Gumption.  Guts.  The  will 
to  make  a  change  in  your  daily  rou- 
tine. The  will  to  turn  oft'  the  TVt  to 
not  go  to  that  ball  game,  to  not  read 
that  newspaper.  The  will  to  use  your 
time  to  invest  in  yourself  and  a 
better  future, 

Expert  Help  Needed 

If  you  arc  already  an  expert  on 
any  phase  of  communications,  how 
about  writing  an  article  for  possible 
publication  in  73  to  help  newcomers 
to  the  Held?  They  need  to  know  the 
suppliers,  publications,  have  a  list  of 
recommended  books,  how  distribu- 
tion works,  what  frequencies  and 
services  are  available  and  their 
average  cost — things  like  that. 

Tf  we  can  get  a  series  of  articles  to 
help  73  readers  come  up  to  speed  on 
business  communications  services, 
that'll  help  a  bunch  of  hams  build 
some  spare- lime  income,  and  maybe 
be  able  to  take  their  new  consulting 
businesses  full  time  as  entrepre- 
neurs. So  whaf  s  out  there  in  BBS 
software?  In  security  products  and 
services?  In  video  conferencing? 
Satellite  services? 


Or  are  you  happy  with  your  old 
ham  gear  and  not  having  enough 
money  to  comfortably  buy  a  sub- 
scription to  73?  Tsk.  The  money  is 
out  there  in  great  big  gobs*  you  just 
have  to  make  a  little  effort  to  grab  it. 
And  that  means  turning  off  the  ball 
games  and  doing  some  homework 
instead.  Get  off  the  couch,  put  down 
thai  can  of  beer,  brush  off  the  pretzel 
crumbs,  and  get  cracking.  1  don't 
care  if  you're  20  or  70,  you  can  learn 
new  things  and  it'll  be  some  of  the 
best  fun  you've  ever  had.  Heck,  I'm 
73  now  and  Tin  tackling  a  whole 
new  branch  of  physics — one  which 
not  even  die  best  scientists  in  the 
world  understand  yet — cold  fusion. 
Now  that s  exciting, 

Td  love  to  know  more  about  com- 
munications, so  ITI  be  reading  any 
articles  submitted  for  my  own  edifi- 
cation and  well  as  yours.  That  means 
they've  got  to  be  simple  enough  so  J 
can  understand  them, 

C  W  Fiends  Alert 

Just  because  1  am  anxious  for  us 
to  build  up  our  ranks  before  the  FCC 
wises  up  and  closes  us  down  as  no 
longer  relevant,  some  code- loving 
readers  have  misinterpreted  this  as 
Wayne  hating  CW.  Well,  actually,  1 
really  do  hate  CW,  but  that  has  noth- 
ing whatever  to  do  with  ray  efforts  to 
get  the  code  test  the  hell  out  of  the  li- 
censing ex.am  system.  No,  the  reason 
1  have  always  hated  the  code  is  be- 
cause my  beloved  government  made 
it  mandatory. 

1  have  an  obviously  twisted  gene 
which  just  naturally  rebels  against 
anything  mandatory.  I  wouldn't  have 
lasted  long  as  a  slave.  Hmm,  1  won- 
der if  the  blacks  may  have  a  problem 
with  the  natural  selection  process 
working  over  several  generations  as 
slaves,  thus  lending  to  make  them 
more  inclined  to  be  followers  than 
leaders?  Sure*  call  me  racist  if  that 
makes  you  feel  superior.  But  it 
makes  sense,  and  [  haven't  ever  seen 
anyone  come  up  with  that  concept 
before.  And  il  could  help  explain  a 
lot  of  what's  been  going  on. 

If  the  code  had  been  voluntary, 
111  bet  Fd  have  been  a  whiz  at  it  and 
had  a  ball.  It's  always  looked  like 
fun,  but  I'd  be  damned  if  I  was  going 
to  be  forced  to  do  something.  The 
Navy  and  I  had  some  problems  with 
this  concept  with  them  being  used 
to  the  "How  high?"  response  to  a 
command  to  jump. 

Anyway,  for  those  of  you  who 
have  had  no  problem  with  knuckling 
under  to  the  government  there's  a 
great  little  CW  magazine  you've 
probably  been  missing.  Morsum 
Magnificat  is  in  its  fourth  year  and  is 
running  around  48  pages  a  month, 
Subscriptions  are  $26.50  via  airmail 
from  the  UK.  Make  checks  out  to 
Wise  OwL  4314  West  238th  Street 
Torrance  CA  90505-4509.  Credit 
cards  via  310-375-6258,  You'll  love  the 
stories  and  photos  of  old-time  keys. 
Once  ihe  FCC  gels  rid  of  the  code 


tests  1*11  buy  a  key  and  start  catching 
up  on  the  fun  f  ve  missed.  I  might 
even  organize  code  certificates 
which  can  be  awarded  at  hamfests.  I 
started  my  ineffective  campaign  to 
get  rid  of  the  code  tests  in  1958.  Will 
I  have  made  any  headway  when  the 
40th  anniversary  of  my  windmill  tilt 
arrives?  Probably  not 

MARS  News 

Effective  October  '96,  CW  will 
no  longer  be  used  on  any  MARS  cir- 
cuits, according  to  a  recent  Depart- 
ment of  Defense  order.  "It  is  recog- 
nized  that  CW  can  no  longer  com- 
pete with  the  rapid  advancements  in 
radio  technology.  Therefore,  CW  is 
to  be  retired  from  use  within  the 
DOD  MARS,"  Newer  modes  such  as 
packet,  AMI  OR,  and  FACTOR  have 
also  replaced  RTTY. 

Digital  Camcorder 

Digital  video  has  been  promised 
for  some  time.  Well,  it's  finally  ar- 
rived, via  Panasonic,  The  camcorder 
provides  500  lines,  which  is  50% 
belter  than  live  TV  broadcasts,  It 
also  records  CD-quality  audio,  and 
all  on  a  cassette  which  is  1/1 2th  the 
size  of  a  VHS  cassette.  Since  the 
data  is  digital,  it'll  be  able  to  connect 
to  computers. 

The  cassettes  use  6.35  mm  tape 
and  a  60-minute  tape  will  store  12.5 
gigabytes  of  information.  That 
would  take  about  8  JOG  floppies,  so 
this  tape  should  have  lots  of  com- 
puter applications  for  storage  and 
backup.  The  60-minute  tape  is  ex- 
pected to  sell  for  about  $14,  The 
camera  will  be  a  little  more,  on  the 
order  of  $4,000. 

Will  we  someday  be  seeing  ham 
rigs  with  a  any  digital  camera  built 
in?  Only  if  the  hobby  doesn't  get 
wiped  out  by  the  CW-forever  mon- 
gers. Hey,  would  you  like  to  see 
some  video  of  me  swimming  with 
the  turtles  off  the  coast  of  Maui?  Or 
how  about  the  ham  gathering  on  skis 
on  lop  of  Aspen  Mountain?  Or 
maybe  our  ham  hunting  safari  in  Africa? 
Or  maybe  my  visit  to  the  Tkj  Mahal  with 
a  group  of  Indian  hams  ?  Burma  ?  Nepal? 
Navassa?  News  at  eleven. 

Okay,  Who's  the  Quack? 

The  only  ham  doctor  I  can  think 
of  right  now,  the  last  1  heard,  is  in 
prison  for  paying  someone  to  kill  his 
wife.  Bui  if  there  are  any  harn  docs 
tuned  in,  I  suggest  you  move  on  to 
my  next  topic  and  skip  reading  this. 
And  that  goes  megadittos  for  anyone 
who  is  a  True  Believer  in  our  be- 
loved medical  establishment.  YosT 
I've  been  reading  some  more  books. 

My  work  with  a  new  model  of  ihe 
mind  some  40  years  ago  got  me  in- 
terested in  reading  up  on  the  various 
schools  of  psychiatry,  psychoanaly- 
sis, and  hypnotherapy.  Using  this 
en  ode  1  with  some  hypnotism  I  found 
I  was  able  to  quickly  diagnose  and 
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repair  just  about  any  kind  of  mental 
problems  And  thai  was  something 
no  other  approach  to  mind  repair 
came  even  close  10  being  able  to  do. 

If  you'  ve  read  much  of  the  litera- 
ture you  know  thai,  in  every  careful 
test,  none  of  the  mental  repair  ap- 
proaches are  able  to  do  any  better 
than  just  giving  people  tranquilizers. 
The  whole  psychiatry  business  is 
smoke  and  mirrors,  promoted  to  a 
gullible  public  as  reality. 

Okay,  so  I  knew  the  psychologists 
and  psychiatrists  were  humbugs,  bin 
I  still  bad  faith  in  medical  doctors. 
This  faith  has  been  shaken  recently 
as  I've  read  more  and  more  about  al- 
ternatives to  the  establishment's  use 
of  drugs,  radiaLion,  and  surgery  to 
tackle  the  symptoms  of  illness.  Doc- 
tors aren't  even  taught  how  to  avoid 
illness  in  medical  school. 

Now  Vm  reading,  immunization. 
The  Reality  Behind  the  Afy//t.  by 
Walene  James*  285p,  ISBN  0- 
89789-360^3,  it's  a  very  well  re- 
searched book  and  it  explains  a  lot 
about  my  own  health  And  probabh. 
yours.  You  are  so  thoroughly  incul- 
cated by  the  media  in  ihe  reality  of 
vaccinations  thai  you'd  better  read 
the  book.  I  know  you're  not  going  to 
believe  me  when  I  encapsulate  what 
it  says.  I  tea Uy  hate  finding  out  that  I1  ve 
he-en  a  LTiide-A  sucker  all  ibis  time. 

The  bottom  line  is  that  not  only 
don't  vaccinations  do  anv  good. 
they're  doing  incalculable  harm.  The 
theory  itself  is  baionc\.  and  the  bil- 
lions of  dollars  doctors  and  pharma- 
ceutical companies  arc  making  is 
nothing  compared  to  ihe  later  costs 
resulting  from  ihe  damage  done. 
Yes,  I  know  all  aboul  ihe  diseases 
which  mass  vaccinations  are  sup- 
posed  lo  have  eliminated.  So  docs 
the  author.  That's  been  a  huge  con 
job.  Read  the  book 

1  was  a  healthy  youngster  until  I 
had  m>  first  vaccination,  which  was 
required  for  me  to  enter  school 
Soon  afterward  1  got  sinus  trouble. 
and  for  almost  1 0  years,  and  despite 
nose  drops  of  Neo  Silvol  or  Ephe- 
dnne  several  times  a  day.  1  was  un- 
able to  breathe  through  my  nose, 
even  For  minutes  When  1  was  seven 
1  suddenly  developed  massive  aller- 
gies lo  animals,  foods,  trees* 
pollens,  da  si.  and  so  on.  Hay  fever* 
asthma,  the  works. 

These  are  common  results  of  the 
destruction  to  one's  natural  immu- 
nity system  caused  by  vaccinations 
Wait  until  \ou  read  the  list  of  prob- 
lems vaccinations  cause'  They  kill  a 
small  percentage  of  kids  outright. 
Dociors  claim  this  is  an  acceptable 
loss,  considering  all  ihe  benefits  re- 
sulting. Others  suffer  hyperactivity, 
autism,  attention  deficit  dyslexia, 
multiple  sclerosis,  cancel;  leukemia, 
arthritis,  diabetes,  meningitis,  tuber- 
culosis, polio,  smallpox,  chicken 
pox.  obesity,  bulimia,  thyroid 
damage,  sexual  disorders,  etc. 

Before  the  smallpox  vaccine  was 
discovered,  there  were  almost  no 
cases  of  smallpox   in  Japan.  Then 


they  instituted  compulsory  vaccina- 
tions. This  resulted  in  165,000  cases 
of  smallpox,  and  30,000  deaths. 
During  the  same  period  in  Australia, 
where  they  did  not  have  compulsory 
vaccinations,  there  were  only  three 
deaths.  I'm  not  sure  that's  really 
enough  to  get  anyone  to  think. 

And  how  about  cancer  specialists 
in  Canada,  ihe  t'S,  and  Britain  who 
point  to  a  definite  link  between  the 
polio  vaccine  and  cancer?  By  the 
way.  the  polio  vaccine  has  kilted  far 
more  children  than  the  disease  ever 
has  unassisted  by  the  vaccine.  Oh. 
just  read  the  hook  and  see  if  it  gets 
iou  to  think. 

w 

Vd  ascribed  the  change  in  family 
values  to  Dr.  S pock's  leaching  ihe 
haby  boomers  nol  lo  discipline  their 
children.  But  it  could  be  thai  child- 
hood vaccinations,  plus  later  booster 
shots,  are  the  real  culprit.  They  have 
a  tendency  to  make  people  more 
v  h  on- 1  empered  and  re  sis  (ant  to 
change.  Thi^  could  help  explain  our 
soaring  divorce  rate  and  ignored  chil 
dren.  "Go  watch  TV  and  shut  up." 

As  I've  mentioned  in  my  editori- 
als, and  in  my  book  of  WWII  subma- 
rine adventures,  the  doctors  came 
very  close  lo  killing  me  with  a  leia- 
nu.s  vaccine.  It  was  only  my  own 
caution  and  fmn  resolve  that  saved 
my  life.  They  were  really  pressuring 
me  to  have  the  shot,  and  it  undoubt- 
edly would  have  killed  me.  Thou- 
sands  of  people  have  died  from  vac- 
cinations and  hundreds  of  thousand 
gotten  seriously  sick. 

If  you  knew  that  permanent  ill- 
ness or  death  was  a  distinct  possibil- 
ity for  you  or  your  children,  would 
you  voluntarily  gel  those  shots? 
Maybe  you  remember  that  last 
year's  Miss  America  was  deaf  as  a 
result  of  a  childhood  vaccination? 
Probably  not.  And  I  think  her  sister 
lost  part  of  her  hearing  too. 

Dr.  William  Douglass  has  a  new 
book  out  claiming  that  the  so-called 
Gulf  War  Syndrome  is  just  the  reac- 
tion to  the  barrage  of  shots  alt  our 
combat  troops  were  given  before 
heading  to  the  Middle  East.  The  sol- 
diers from  the  European  countries 
did  nol  get  these  shots  and  have  not 
reported  any  of  the  resulting  ill- 
nesses. The  military  does  nol  make 
any  tests  before  giving  the  shots,  so 
it's  no  wonder  they  have  deaths  and 
a  wide  array  of  other  bad  reactions 
And  once  your  blood  is  poisoned  by 
bypassing  its  defenses  against  these 
viruses  and  germs,  you  can"t  ever 
unpoison  it 

There  are  endless  reports  of  brain 
damage  resulting  from  vaccina  (ions, 
but  not  one  report  of  brain  enhance- 
ment. Yes,  of  course  they  are  manda- 
tory and  the  government  will  put 
you  in  prison  if  you  refuse  to  have 
this  poison  injected  into  your  body, 
or  try  lo  keep  your  children  from  be- 
ing permanently  poisoned. 

But  please  don't  believe  me.  Read 
the  book,  and  the  overwhelming  sub- 
stantiation of  every  aspect  of  this, 
complete  with  ihe  truth  about  all  the 


used  to  force  vaccinations  on  us. 

They  don't  work.  They  have  not 
played  an)  significant  part  m  the  re- 
duction of  any  diseases  anywhere  in 
the  world.  They  are  a  giant  multi-bil- 
lion dollar  scam  that  is  doing  us  all 
terrible  damage. 

Hey.  maybe  you  can  gel  your  doc- 
tor to  read  the  book.  He's  just  as 
brainwashed  about  vaccinations  as 
>ou  arc,  in  all  probability  But  then 
most  dentists  arc  by  now  aware  of 
the  serious  damage  putting  amalgam 
fillings  in  vour  mouth  can  do  lo  vou, 
but  they're  still  using  "em,  and  their 
patients  arc  being  slowly  poisoned 
as  a  result. 

Arc  Darwinians  Wrong? 

I  watched  a  debate  between  a 
Darwinian  Evolutionist  and  a  Cre- 
ationist on  PBS  the  other  night.  The 
Creationist  not  only  believed  that  the 
Bible's  Genesis  story  is  the  truth,  but 
that  it  should  be  taught  in  schools  in- 
stead of  the  Darwinian  theorv  of 
evolution  the  survival  of  the  finest. 
The  Scopes  trial  apparently  didn't 
convince  everyone. 

The  Creationists  arc  upset  be- 
cause ihe  Bible  says  man  is  built  in 
ihe  image  of  God.  and  ihe  revolu- 
tionists say,  in  essence,  that  he's  de- 
scended from  apes.  Well,  that  isn't 
exactly  what  they  say,  but  it's  close 
enough.  Actually,  Evolutionists  be- 
lieve that  man  and  apes  are  de- 
scended from  a  common  ancestor 
But  one  pan  of  the  evolution  theory 
that  really  sticks  in  the  Creationists* 
craw  is  the  idea  that  evolution's  mu- 
tation process  is  believed  lo  lie  com- 
pletely random  and  not  divinely 
control  led. 

It  annoys  me  when  scientists  go 
about  their  business  with  blinders 
on.  Blinders?  Ask  the  nest  scientist 
you  meet  about  ghosts.  I  have  a  great 
deal  of  trouble  totally  ignoring  the 
sincere  testimony  of  thousands,  and 
even  millions,  of  people  who  report 
things  thai  are  currently  outside  ac- 
cepted scientific  beliefs.  Like  what? 
How  about  ghosts,  UFO  reports, 
contactee  sioriesT  crop  circles,  pre- 
cognition, reincarnation,  past  lives, 
near-deal  h  experiences,  mil  nl- body 
experiences,  psychokenisis,  telepa- 
thy, psychometryP  psychics,  fortune- 
telling,  the  power  of  prayer,  angels, 
poltergeists,  voodoo,         luck, 

synchronic ity*  serendipity,  clairvoy- 
ance, and  so  on? 

Sure,  some  of  these  may  be  100% 
hooey,  but  where  we  have  thousands 
of  people  all  around  the  world  re- 
porting ihe  same  phenomenon,  ifs 
difficult  for  me  to  accept  that  even 
single  one  of  ihem  is  either  lying  or 
crazy.  Hey  guys,  maybe  if  s  lime  to 
take  oft  the  blinders. 

Tens  of  thousands  of  near- 
deathers  have  reported  back  on  their 
visit  to  heaven  and  meeting  with 
God.  Isnl  it  odd  that  iheir  reports 
are  remarkably  similar  no  matter 
what  religion  they  believed  in  before 
their  experience?  And,  even  odder. 


when  they  come  back  after  being 
told  that  they  have  more  to  do  in  life, 
they  are  usually  more  religious,  but 
no  longer  follow  the  religion  they 
went  in  with.  And  they  no  longer 
have  any  fear  of  death. 

They  do  believe  in  God,  but  they 
no  longer  consider  ihemselves 
Catholic,  Moslem.*  or  any  standard 
brand  of  Christian,  and  they're  no 
longer  sporting  a  "Honk  if  you  love 
Jesus"  bumper  sticker  I'm  not  push- 
ing any  particular  religion,  or 
against  any  of  em.  I'm  just  telling 
you  what  you*  11  find  if  you  read 
some  books  on  the  subject. 

Bui  lhaf  s  a  side  issue  which  will 
undoubtedly  have  the  overly-reli- 
gious furious  with  me.  just  as  are 
lawyers  when  I  give  facts  about 
them,  and  diuo  most  doctors.,  at 
least  Ihe  well-indoctrinated  ones. 
And  teachers.  No.  I  don't  condemn 
all  of  the  above,  knowing  that  there 
.ire  e\vL-pt:>'ns  KO  the  rule  I've  mei 
Afro* Americans  who  don't  hate 
Euro- Americans.  I've  met  inielh 
gent,  progressive  teachers.  I've  even 
met  a  few  honest  lawyers,  and  doc- 
tors who  are  actually  open  to  at  least 
consider  alternatives  to  the  usual 
drug  and  slash  attack  on  symptoms, 
and  never  mind  the  causes  of  illness. 

That  long  list  of  weirdness  all 
comes  under  the  heading  of  'life" 
for  me.  Life  is  quite  separate  from 
matter,  though  it  has  to  use  matter  to 
deal  with  matter.  Til  explain  what  I 
think  matter  is  some  other  rime. 

Anyway,  somewhere  lost  to  his- 
tory, the  first  DNA  molecule  was  as- 
sembled. This  was  a  molecule  which 
could  not  only  replicate  itself  end- 
lessly, but  also  was  able  to  modify  it- 
self as  a  result  of  ihe  environment 
and  keep  thai  modification  in 
memory.  All  known  life  depends  on 
this  molecule. 

Dr.  Fred  Hoylc,  in  his  book.  Evo- 
lution From  Space*  estimated  the 
odds  against  the  DNA  molecule  be- 
ing assembled  by  chance.  He  com- 
pared it  to  the  chance  that  a  tornado 
sweeping  through  a  junkyard  would 
assemble  a  complete  747T  Welt  it 
does  seem  odd  to  some  scientists 
that  nature  hasn't  come  up  with  ai 
least  two  basic  life  forms.  HoyJe.  by 
the  way,  is  a  world -renowned  as- 
tronomer* so  we're  not  dealing  with 
a  science- fiction  writer  off  on  a 
hare  brained  crusade, 

It  you've  done  much  homework 
in  the  occult  field,  you  know  that  as 
people  gel  in  better  touch  with  them- 
selves they  develop  a  feeling  of  one- 
ness with  all  life.  I've  been  there, 
done  that  so  I  know  how  n  feels.  Til 
tell  vou  about  lhai  experience  some 
lime,  I've  put  off  wriiing  about  it  be 
cause  I  don't  want  the  Scientologists 
putting  out  a  contract  on  me.  I  wish  I 
was  exaggerating. 

Say*  have  you  read  The  Secret 
Life  of  Plants,  which  I  recom- 
mended? Or  Kinship  of  AM  Life?  Or 
Vie  Secret  life  of  Your  Ceib?  Do  your 
homework  so  when  we  meet  on  20m 
we'll  have  something  interesting  to 
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talk  about. . .other  than  the  model  rig 
yoiTre  using. 

Anyway,  it  seems  reasonable  to 
me  that  life,  whatever  it  is,  has  a 
good  ileal  of  power  to  influence  mat- 
ter. We  sec  it  in  luck,  psychokinesis, 
and  so  on.  So  win  shouldn't  this  life 
force  also  be  able  to  modify  evolution  to- 
wards iis  own  goals?  If  the  original  DNA 
didn't  anise  from  space  a  la  Hoyte.  per- 
haps it  was  the  life  force  which  agisted 
its  original  assembly .' 

Of  course,  if  DNA  did  arrive  from 
space,  that  just  moves  back  the 
clock.  DNA  had  to  start  somewhere, 
some  when.  And  if  earth  is  continu- 
ally being  peppered  wiih  DNA- 
based  life  forms  from  space,  as 
Hoyle  proposes,  il  does  explain  a  lot 
of  anomalies.  Like  why  so  many  dis- 
eases suddenly  spring  up  in  a  num- 
ber of  widely  separated  areas,  all  at 
the  same  lime.  And  whv  so  manv 
new  species  have  suddenly  appeared 
in  history  without  any  apparent  evo- 
lutionary bridges. 

II  MHfe"  is  influencing  evolution, 
that  might  to  some  degree  mollify 
the  Creationists.  It  would  certainly 
make  life  simpler  for  Evolutionists, 
who  have  a  really  tough  time  ex- 
plaining the  rapid  evolution  of  spe- 
cialized species  of  animals  and 
plants  adapting  to  new  conditions. 
Shades  of  Lysenko! 

So  let's  do  our  best  lo  take  off  our 
blinders  and  be  open  to  information 
winch  may  not  seem  10  be  in  line 
svilh  our  inculcated  beliefs.  The 
more  you  learn  ihe  more  1  think 
you'll  see  how  things  start  fitting  to- 
gether. All  living  things  exhibit 
awareness,  even  CBers,  Where  we 
are  different  from  animals  and  bugs 
is  in  our  awareness  of  our  aware- 
ness, Our  drawback  is  a  tendency  to 
believe  our  senses.  We  believe  what 
we  see,  so  when  some  joker  comes 
along  and  tries  to  convince  us  our 
senses  are  wrong,  we  kilt  him.  Every- 
one can  plainly  see  that  the  sun  is  soing 
around  the  earth.  And  the  stars,  loo.  And 
theeanh  sure  looks  flat  to  me. 

It  comes  as  a  shock  to  some  when 
people  find  out  that  over  12,000 
years  ago  astronomers  worked  out 
the  circumference  of  the  earth  to 
within  a  163  miles  it  hey  didn*i  allow 
quite  enough  for  the  bulge  at  the 
equator).  And  they  even  knew  that 
the  earth  w  obbled  on  its  axis  w  tin  a 
period  of  26.000  years. 

Copernicus  and  Galileo  did  not 
have  an  easy  time  convincing  the 
scientists  of  their  day  that  their  be- 
liefs and  senses  were  wrong,  So 
what's  changed?  The  mental  trip  from 
believing  thai  the  earth  was  the  cenier 
of  all  creation  to  understanding  lhat  it 
is  a  small  planet  in  a  relatively  new  so- 
lar system,  out  toward  the  edge  of  one 
of  billions  of  solar  systems  in  our 
galaxy  .and  that  our  galaxy  is  just 
one  of  billions  of  odier  galaxies,  is  a 
terrible  downer.  And  where  does  God 
fit  in  this  mind-bogglingly  enormous 
universe?  If  you  have  in  NDE  flfid 
Hunk  to  ask  The  Big  Guy;  please  lei 
me  know  when  you  gel  back. 


Vanitv  Calls 

The  FCC  is  gradually  phasing  in 
vanity  callsigns.  They'll  cost  you 
$30  for  a  10-year  license,  Cheap 
enough.  When  they  get  started,  the 
FCC  will  be  accepting  applications 
(form  610W)  for  the  reissuance  of 
calls  you  may  have  had  in  the  past 
and  lost,  or  the  call  of  a  deceased 
close  relative.  Hmm,  1  wonder  if  1 
should  applv  for  W4NSD  Or 
W8NSD,  or  perhaps  WRIAAB?  Or 
K2PMM?  I've  had  a  bunch  of  calls 
down  through  the  years*  but  1  guess 
I'm  stuck  with  W2NSD/1  until  the 
Commission  eases  their  restrictions 
so  I  can  gel  "W." 

Phase  two  will  be  open  to  Extra 
Class  licensees,  "Then  Advanced 
Class,  And  when  that's  all  taken  care 
of,  any  licensee  w  ill  be  able  lo  invest 
$30  to  get  rid  of  KF4ZXZ.  or  some 
other  awful  combo. 

The  Candy  Company  used  to  is- 
sue the  same  suffix  in  a  new  area 
when  you  moved.  Thai's  howr  1  go! 
W4NSD,  when  1  moved  to  North 
Carolina.  And  W8NSD,  when  1 
moved  to  Cleveland  lo  work  at 
WXEL-TV.  By  the  time  1  moved  to 
New  Hampshire  in  1  %2,  the  CC  had 
stopped  ibis  generosity;  so  even 
though  Wl  N5D  was  open  and  avail- 
able, they  wouldn't  let  me  have  it 
They  said  they  expected  ihe  rules  to 
be  changed  soon,  so  just  to  operate 
portable  and  hold  my  waier  Ym  still 
holding  3^  years  later.  I  probably 
don't  have  the  record  for  operating 
portable,  but  I'm  right  up  there. 

it's  probably  been  months  since 
Tve  lold  you  about  my  operating  in 
the  Sweepstakes  contest  from  Ohio  in 
1951  as  W2NSD/8.  Then,  just  as  my 
W8NSD  license  cainc  through,  1  moved 
back  io  New  York,  so  I  operated  the  sec- 
ond weekend  of  the  comes!  as  W8NSD/ 
2.  The  only  common  piece  of  equipment 
was  ihe  microphone.  Even  so,  1  did 
well  in  the  contest 

Someone  else  has  been  issued  my 
1 95 8  license  for  Nava.v*a.  KC4AF.  so  I 
won"t  be  able  to  get  thai  one  baeL  Drat! 

The  address  for  the  vanity  calls, 
once  the  FCC  gets  their  computer 
programmed,  is:  FCC,  Amateur  Van- 
ity. Box  358924,  Pitlsburgh  PA 
15251-5924, 

Alchemy  Today 

If  you  know  anything  about 
chemistry  at  all  you  know  that  you 
can*t  turn  lead  into  gold.  Well  it 
seems  thai  the  old  alchemists  were  a 
little  further  along  than  history  has 
been  leading  us  to  believe.  It  wasn't 
lead,  it  was  mercury  that  they  were 
transmuting  into  gold,  and  the 
"philosopher's  stone"  they  used  to 
help  the  action  was  made  of  phos- 
phorous. I  knowr  you're  going  to  find 
this  difficult  to  believe,  but  the  Japa- 
nese ha\e  been  doing  a  good  bit  of 
research  on  tills  more  recently, 

and  with  considerable  success. 

My  interest  in  the  transmutation 
of  elements  began  when  T  read  the 


Bird-Tompkins  1976  book.  The  Se- 
cret Life  of  Plants.  There  was  a 
chapter  on  how  chickens  arc  able  lo 
convert  the  potassium  in  mica  into 
calcium  for  their  eggshells.  It  almost 
got  me  lo  think.  So  I  chased  down 
Christopher  Hird  and  got  up  to  dale 
on  some  of  his  newer  books.  His  Se- 
crets cf  rite  Soil  is  fantastic.  If  s  a 
must  read,  1  also  got  in  touch  with 
Cleve  Backster.  the  chap  who  did 
much  of  the  original  work  on  com- 
municating with  plants.  And  he  put 
me  on  to  Brian  CTLeary  and  The  Se- 
cret Life  of  Your  Cells,  another  fasci- 
nating hook.  But  Tve  told  you  about 
those  and  you  should  have  read  em 
by  now. 

Chris  suggested  I  look  up  the 
transmutation  work  by  Michio 
Kushi.  I  found  him  and  think  you 
ought  to  know  about  his  1 404  book. 
The  Philosopher's  Siont.  Before  you 
dismiss  transmutation  via  biological 
processes  as  baloney  you  should  at 
least  look  at  the  remarkable  research 
data  Kushi  presents.  He  makes  a 
very  good  case  for  the  hcawer  ele- 
ments on  earth  being  made  biologi- 
cally from  carbon,  oxygen,  and 
nitrogen  instead  of  having  to  have 
originated  from  a  supernova  explo- 
sion, which  is  the  current  scientific 
dogma,  It  turns  out  that  many  scien- 
tists have  researched  this  area  with 
very  positive  results. 

For  instance,  take  nNa:3  +  HOlf 


>  RK™,  for  starters.  Kushi  put  2,3 
mg  of  sodium  in  a  vacuum,  then  ran 
an  electric  current  through  it  until  it 
was  melted.  Then  he  added  1.6  mg 
of  oxygen.  The  result  was  3.9  me  of 
potassium. 

Then  there  is  the  data  from  Louii 
Kervran,  who  carefully  checked  the 
input  and  output  of  food  and  wastes 
li-om  a  group  of  men  woridng  m  flu- 
Sahara  in  1958.  They  generated  far 
more  magnesium  output  than  input, 
Ditto  potassium.  More  than  could  be 
accounted  for  in  any  way  other  than 
biological  transmutation, 

I  think  you'll  enjoy  Ihe  hook*  and 
it  may  almost  get  you  to  think.  Or 
not.  It's  $10  {plus  s/tO  from  One 
Peaceful  World  Press,  Box  7  Becket 
MA  01223,  ISBN  1-882984^07-2; 
413-623^741, 

One  of  the  reasons  1  got  interested 
in  transmutation  is  that  the  scientific 
cstablishmenl  has  been  putting  cold 
fusion  down  because  it  seems  to  in 
volvc  the  changing  of  hydrogen  into 
helium,  and  "everybody  knows"*  thai 
alchemy  died  a  deserved  death  a 
couple  centuries  ago 

Those  Pesky  ETs 

Somehow,  in  amongst  trying  to 

keep  up  with  the  editing  and  produc- 
tion deadlines  for  two  magazines  a 
month  (7.?  and  Cold  Fusion  k  I  also 
manage  to  read  my  mail  and  even 
answer  some  of  it.  For  instance,  I  got 
a  wonderfully  chatty  letter  from 
Frank  Thomas  W4QDM  h  didnhi 
hurt  when  he  started  oil  saying  how 
much  he  likes  mv  editorials  and  the 


challenges  1  provide.  Hc*s  been 
reading  many  of  the  books  Tve  rec- 
ommended and  enjoying  them. 

Sure,  1  could  just  write  about 
amateur  radio,  but  my  editorials  are 
more  like  u  monthly  contact  with 
you,  where  I  talk  not  just  about  the 
hobby,  bul  about  anything  else  I  think 
you  might  find  interesting.  And  that'* 
what  vou  like  about  some  of  the  ham 
contacts  you  make,  isn't  it?  So  gel  off 
the  concept  of  everything  printed  be- 
ing a  lecture  and  get  the  idea  of  com- 
munication. 

Anyway,  Frank  mentions  that 
he's  interviewed  two  people  from 
Sylvania  (GA)  who  had  good  close 
looks  at  a  UFO  which  had  landed 
in  a  field  near  town.  One  was  a  re- 
tired meteorologist  from  ihe  Dept. 
of  Commerce,  and  the  other  was 
the  owner  of  radio  station  WSYL, 
so  their  credibility  was  high, 

Unless  you've  been  living  in  a 
cave  with  no  radio  or  TV.  you've 
seen  and  heard  plenty  of  UFO  sto- 
ries. Tve  £ol  slacks  of  UFO 
books — some  are  kooky,  bul  many 
are  well  researched.  The  author  of 
one  was  a  good  friend  of  mine,  Jay 
Stanton*  I've  forgotten  his  ham 
call.  When  I  first  moved  to  New 
Hampshire  he  used  to  come  up  and 
visit.  He  went  into  the  UFO  book 
project  as  a  skeptic,  with  the  intent 
of  exposing  the  whole  business  as 
baloney.  Me  soon  was  convinced 
thai  most  nl  the  reports  were  real. 
Millions  of  people  have  seen  UFOs 
and  they're  not  all  crazy.  Thou- 
sands have  reported  being  ab- 
ducted, mam  repeatedly 

Another  reader  sent  me  a  most 
interesting  tape  of  David  Jacobs 
talking  about  the  real  purpose  he- 
hind  the  abductions.  More  Na- 
tional Enquirer  stuff,  right?  Only 
if  you  don't  do  your  homework. 
It's  easy  to  dismiss  something  you 
don't  know  much  about.  Look  at 
(he  fools  some  top  scientists  re- 
cently made  of  themselves  in  dis- 
missing cold  fusion.  And  we  had 
the  spectacle  of  the  medical  estab- 
lishment trying  for  years  to  deny 
H.  pylori  as  the  cause  of  ulcers. 
And  the  ongoing  power  company 
fighi  against  EMF  dangers,  the  lo- 
baeco  companies  and  cancer,  and  Ihe 
ADA  s  fight  lo  continue  the  use  of  dental 
amalgams  despite  all  the  scientific  ev> 
dence  of  their destrucn^eness. 

Wiih  the  Big  Bang  theory  now 
having  been  pretty  well  discredited, 
scientists  admit  they  haven't  any 
clue  as  to  the  age  of  ihe  universe. 
This  tends  to  make  the  possibility  of 
there  being  alien  visitors  I  mm  more  ad- 
vanced civdi/auons  much  mure  likely. 
And  then  there's  the  possibilin  of  iitne 
travel  to  further  confuse  things.  We've 

enough  reports  of  verified  precognirion 
to  know  that  w  e  >4ill  have  a  loi  to  learn 
about  how  rime  works. 

Til  keep  letting  you  know  about 

the  books  I've  found  which  1  think 

youTl  enjoy.  When  you  come  across  a 

book  vou  ihink  1  should  read,  please 
let  me'know. 
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you  will  see  thai  the  blip  at  3  kHz  is  one- 
third  the  height  of  the  fundamental  at  1 
kHz,  and  so  on* 

The  presence  of  harmonics  has  an  im- 
portant effect  on  communications. 
Whenever  we  talk  about  sending  a  sig- 
nal from  one  place  to  another,  we  have 
to  make  sure  that  all  the  components  of 
that  signal  (or,  at  the  very  least,  the 
important  ones)  get  through  as  well. 
This  brings  us  to  the  concept  of 
bandwidth. 

Bandwidth 

Consider  piano  music.  Obviously  hav- 
ing a  phonograph  that  covers  the  range 
from  27  Hz  to  about  4,200  Hz  will  let 
through  all  the  notes,  allowing  us  to  rec- 
ognize the  melody. 

But  a  restricted  range  like  that  does 
not  sound  like  a  very  good  piano.  To 
make  it  sound  realistic,  you  must  let 
through  all  the  harmonics — or  at  least 
the  ones  you  can  hear.  That  is  why  mod- 
ern hi-fi  equipment  typically  reproduces 
up  to  20,000  Hz  (or,  at  least,  that's  what 


fundamental 


flsquare  wave" 
(sort  of) 


5th  harmonic — ' 


3rd  harmonic 


Fig.  10.  Making  a  square  wave  out  of  a  sine  wave. 
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Let's  talk  about  filters  for  a  moment,  Suppose 
you  get  several  pieces  of  colored  glass— one  red 
one  green,  one  blue,  When  you  look  at  a  light  bulb 
through  the  red  glass,  you  see  red  light  Look 
through  the  green  glass*  and  you  see  green  light: 
look  through  the  blue  glass  and  you  see  blue  lighL 

Don't  think  of  the  colored  glass  as  a  filter  thai  is 
changing  the  white  light  into  colored  light.  Instead, 
remember  that  white  light  consists  of  many  colors, 
all  combined  together.  The  colored  glass  is  simply  a 
filter  letting  one  color  through,  while  stopping  all 
the  other  colors.  We  can  demonstrate  that  easily  be 
putting  the  green  and  fed  glasses  together  and  trying 
to  look  through  both  of  them.  When  the  white  light 
goes  through  the  red  glass,  only  red  tight  comes  out. 
There  is  no  green  light  left,  and  so  when  that  red 
light  hits  the  green  filter,  it  is  all  stopped  and  nothing 
comes  out  (assuming  that  the  niters  are  good  enough) 


_ 


If  we  have  light  from  some  unknown  source, 
colored  glass  filters  let  us  test  that  light  to  see 
what  colors  are  in  it.  If  we  use  a  particular  color 
glass,  and  nothing  comes  through  it,  then  we 
know  that  that  particular  color  was  not  generated 
by  the  unknown  light  source.  But  we  can  also  in- 
terpret this  result  in  a  different  way:  if  what 
comes  out  of  the  glass  filter  is  different  from  what 
went  in,  then  the  original  light  must  have  had 
some  colors  in  it  that  did  not  pass  through  the 
glass. 

In  the  same  way,  electronic  filters,  like  those  in 
Figure  9,  let  us  test  an  electrical  signal  to  see  what 
its  components  are.  When  we  put  a  1 ,000-  Hz  square 
wave  into  a  1,000-Hz  filter,  but  a  sine  wave  comes 
out,  this  tells  us  thai  the  original  square  wave  must 
have  some  other  frequencies  in  it  that  cannot  get 
through  the  filter. 
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the  manufacturers  claim!)  In  fact. 
15,000  or  even  10,000  Hz  would  prob- 
ably do  for  us  older  people  whose  hear- 
ing no  longer  extends  to  20,000  Hz 
(pity!) 

Let's  look  al  the  frequency  ranges 
covered  by  various  pieces  of  equipment: 

•SSB  cranj^eiver— about  300-2,700  Hz. 

•Telephone  fine— about  300-3,500  Hz, 

•AM  broadcast  station — about  100- 
10,000  Hz, 

*FM  broadcast  station — about  50- 
15,000  Hz. 

•  Compact  disk— about  5-20,000  Hz. 

Looking  at  these  frequency  ranges,  we 
can  clearly  see  which  equipment  will 
handle  music  best,  and  which  is  merely 
good  enough  for  voice.  (See  Detour  3.) 

So  far,  we've  taken  a  short  look  al  the 
nature  of  audio.  We  have  seen  that  audio 
signals  consist  of  frequencies  in  the 
range  of  about  20  Hz  to  about  20,000 
Hz,  but  that  a  narrower  bandwidth  suf- 
fices if  we're  not  loo  concerned  with 
quality.  For  example,  a  typical  telephone 
circuit  can  handle  unl\  the  range  of 
about  300  Hz  to  about  3,500  Hz. 

A  frequency  range  up  to  3,000  Hz  or 
4.000  Hz  is  good  enough  to  understand 
speech  and  even  to  recognize  the  voice  of 
the  speaker  but  it  is  certainly  not  hi-fi.  Let 
us  now  look  where  time  comes  into  this. 

Time 


Say  you  have  20  minutes  of  things  to 
tell  him.  You  decide  to  record  it  on  lape  ( 


at  a  low  speed.  Then  you  rewind  the  tape 
and  play  it  back,  but  at  double  the  speed 
so  that  it  takes  only  10  minutes  to  play. 
Can  you  thus  send  20  minutes  of 
speech,  but  pay  for  only  a  10-minute 
phone  call? 

You  can  certainly  do  that,  but  your 
voice  wilt  sound  like  the  Chipmunks 
(that's  how  they  do  their  voices!)  and 
may  not  be  loo  understandable.  But 
suppose  your  friend  records  your  voice 
on  another  tape  recorder,  but  this  time 
records  at  high  speed  and  plays  it  back 
later  at  half-speed  (try  this  with  a 
Chipmunks  record!)  This  stretches  the 
10  minute  tape  back  into  20  minutes. 
Will  this  work?  (And  if  it  does,  can 
you  speed  up  the  tape  by  a  factor  of  10 
and  pa\  for  only  a  2-minutc  call?) 

Yes  . .  *  and  no.  What  happens  is  that 
as  you  double  the  speed  of  your  tape, 
every  frequency  on  the  tape  gets 
doubled  too.  A  1,000-Hz  component  of 
your  voice  becomes  2,000  Hz,  and  so 
on.  The  problem  is  that  every  compo- 
nent of  your  voice  that  is  above  1,750 
Hz  or  so  gets  doubled  to  above  3,500 
Hz,  and  therefore  doesn't  make  it 
through  ihe  phone  line.  In  other  words, 
your  friend  will  only  hear  those  com- 
ponents in  your  voice  that  are  below 
1,750  Hz.  (And  if  you  tried  to  speed 
things  up  by  a  factor  of  10,  he  would 
only  hear  those  parts  of  your  voice  that 
are  below  350  Hz.) 

In  other  words,  it's  the  bandwidth  of 
the    telephone    line    thai    limits    how 


DETOUR 


Detou  r  3 


While  we're  on  the  subject  of  hi-fi  equipment, 
let's  discuss  a  few  more  terms. 

If  s  not  enough  for  a  piece  of  hi-fi  equipment 
to  cover  a  wide  range  of  frequencies;  different 
frequencies  in  ihe  range  have  to  be  treated 
equally.  That  is,  an  amplifier  or  tape  deck  that 
covers  20-20,000  H/,  but  provides  a  tot  less  gain 
above,  say,  1,000  Hz  than  below,  would  sound 
very  bassy.  Ideally,  hi-fi  equipment  should  be 
able  to  handle  signals  of  different  frequencies 
equally  well.  Evenness  of  response  is  usually 
rated  in  decibels  or  dB.  For  example,  a  typical 
amplifier  might  have  a  rating  of  "20-20,000  Hz 
±1  dB,"  which  means  that  the  gain  (how  much  it 
amplifies)  does  not  vary  more  than  plus  or  minus 
1  decibel  from  some  midscale  value,  (We'll  have 
a  detour  later  to  explain  decibels.) 

In  addition  to  having  a  wide  frequency  range, 
ihe  hi*fi  device  also  should  not  distort  the  signal. 
That  is,  its  output  waveform  should  look  like  the 
input  waveform  (except  for  possibly  being  larger 
or  smaller  K  One  way  to  rale  distortion  is  as  THD 
or  total  harmonic  distortion.  Remember  that  it's 
the  harmonics  that  make  one  signal  of  a  given 
frequency  different  from  another  signal  of  the 
same  frequency.  Hence  if  the  output  from  an 


amplifier  or  recorder  looks  different  from  the  in- 
put its  harmonics  must  somehow  have  been 
changed.  The  standard  way  of  measuring  this  is  Lo 
insert  a  pure  sine  wave  test  signal  f  thai  has  no  har- 
monics J,  and  look  to  see  whether  there  are  any 
harmonics  in  the  output.  If  so,  then  the  signal  got 
distorted.  The  THD  number  is  a  percentage  that 
tells  how  much  harmonic  voltage  got  added  to  the 
pure  signal.  For  instance,  if  the  output  from  an 
amplifier  (with  a  sine  wave  input  that  should  have 
no  harmonics)  is  10  volts  of  fundamental  and  2 
volts  of  harmonics,  then  there  would  be  20%  THD 
(a  terribly  high  number,  by  the  way.  THD  values 
of  under  one  or  two  percent  are  more  desirable). 

Actually,  though,  harmonic  distortion  is  not 
nearly  as  bad  as  you  think.  Since  music  and 
speech  normally  have  harmonics  anyway,  adding 
an  extra  percent  or  so  of  harmonica  to  them  is  not 
loo  noticeable.  Amplifiers  and  other  all -electronic 
hi-fi  equipment  tend  to  have  low  distortion,  but 
tape  recorders  and  mechanical  components  such 
as  phonograph  cartridges  and  speakers  often  have 
a  high  THD  {sometimes  as  much  as  57c  lo  10%  for 
speakers). 

Much  more  dangerous  is  IM  or  intermodulatlon 
distortion^  which  introduces  new  frequencies  not 


much  in  formal  ion  you  can  gel  across 
in  10  minutes*  If  you  used  a  higher- 
bandwidth  line— such  as  the  special 
lines  lhal  broadcast  stations  lease  from 
the  phone  company  for  studio-to- 
transmittcr  links,  which  cover  up  to 
10,000  or  15,000  Hz— you  could  eas- 
ily speed  up  your  tape  by  a  factor  of  3 
or  5,  and  still  transmit  all  of  your  mes- 
sage (though  still  only  al  normal 
telephone-line  quality). 

So  the  idea  is  that  there  is  a  tradeoff 
between  bandwidih  and  lime.  If  vou 
have  a  fixed  amount  of  information  lo 
send,  you  can  send  it  fast  if  you  have  a 
lot  of  bandwidth.  But  you  have  to  send 
it  more  slowly  if  the  bandwidth  is 
small.  Thai  explains  why,  for  example, 
a  fax  transmission  can  go  through  a 
regular  telephone  line,  but  a  full-motion 
TV  video  image  can't.  The  fax  takes  up 
to  a  minute  to  send  one  picture,  whereas 
die  TV  has  to  send  it  in  1/30  of  a  second. 

Summary 

Although  the  discussion  has  rambled 
off  and  on  about  various  aspects  of  au- 
dio, we've  actually  covered  a  lot  of 
ground,  We  have  seen  the  characteristics 
that  make  up  an  audio  wave — the  fre- 
quency, wave  shape,  and  amplitude  of  the 
signal  We  have  looked  at  how  harmonics 
affect  the  wave  shape,  and  how  the  band- 
width of  a  system  affects  the  sound  quality 
that  you  can  send  through  it.  Next  time  we 
will  tackle  transmission  of  video. 


in  the  original  at  aU.  Even  l/2<&  or  1/4%  IM  dis- 
tortion is  grating  and  unpleasanr  Unfortunately. 
IM  distortion  is  not  very  often  listed  in  spec 
sheets  for  equipment;  fortunately,  however,  IM 
distortion  sort  of  goes  hand  in  hand  with  THD. 
and  a  hi-fi  device  with  low  THD  probably  also 
has  low  IM. 

Finally*  hi-fi  equipment  should  have  very  little 
noise.  Noise  can  appear  in  the  form  of  a  low- 
pitched  hum  (often  caused  hy  a  had  power  sup- 
ply, bad  grounding,  or  had  shielding  of  a  wire) 
and  a  high-frequency  hiss.  Either  one  is  bad.  Hi- 
fi  equipment  specs  therefore  often  list  Lhe  SNR  or 
signal-  to -noise  ratio.  This  is  ihe  ratio  between 
the  Loudest  music  it  can  handle  and  lhe  noise.  For 
e\ ample,  in  a  CD  recording,  the  loudest  music 
voltage  Is  typically  about  65,000  times  higher 
than  the  noise  voltage,  white  in  a  cassette  record- 
ing it  mi ghl  only  be  300  or  400  limes  stronger.  In 
a  telephone  circuit,  the  ratio  between  lhe  loudest 
voice  signal  and  ihe  noise  might  be  as  low  as  1 U 
to  L  Since  we're  holding  off  on  our  discussion  of 
decibels,  let  me  just  say  at  this  point  that  the 
65,000  ratio  is  equivalent  lo  about  95  dB,  the  ra- 
tio of  300  to  400  is  about  50  dB,  and  a  ratio  of  1 0 
is  only  about  20  dB, 
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Specihl  euents 


Number  79  on  your  Feedback  card 


JAN  13 

HARRfSBLUG,  PA  The  Hamsburg 
RAC  wiJ]  hold  a  Hamlcst  8  AM-Noon 
m  nhcrJin  FC  Social  Hull  For  info, 
call  (717)  232-6087:  lor  lable  reserva- 
tions, write  Tom  Halt  WV33L  Box  4  IS 
Halifax  PA17032.  Talk-in  on  J46.7fr 
and  14652. 

LOVELAND,  CO  The  Northern 
Colorado  ARC  will  sponsor  the  Win 
tor  Superfest  at  the  Larimer  County 
Fairgrounds,  700  S.  Railroad  Talk-in 
on  144.515/115  PI  100  Hz;  or  146.25/ 
+85<  VE  Exams,  tables,  contact 
Jeanene  Cage  NQYHY*  (970)  351- 
732 7.  For  general  info,  caH  Michael 
Robinson  AA0UB.  (970)  282-1167. 

PHOENIX.  AZ  The  ARC  of  Arizona, 
hosted  by  ThunderBird  ARC.  will 
hold  ihe  West  Valley  Hamfest 
(WcsiFcsTj  at  Glendate  Comm,  Col- 
lege. North  lot  6000  W.  Olive 
(Dunlap  &  59ih  Ave  J-  Contact  Mor- 
gan N/DLM  (602}  938-4356,  or 
Mart  N7KKQ,  (6Q21 843-0960. 


JAN  13-14 

SARASOTA,  FL  The  Sarasota 
Manifest  and  Computer  Show  will 
be  held  9  AM  5  PM  Sat.;  9  AM- 
3PM  Sun,  at  the  Robarts  Sports 
Arena,  Sarasota  Fairgrounds.  3000 
Ring  ting  Blvd.  Contact  Sarn  Everts 
KE4BXF  m h  927-8999,  Taflt4n  will 
hesiii  at  8  AM  each  dav  on  146,3 1A91 
jna  444.925/449.925  Rptrs. 

JAN  14 

DOVER,  OH  The  Tusco  ARC 
Hamfest  will  he  held  at  Ohio  Nafl. 
Guard  Armory,  2800  No.  Wooster 
Ave.  starling  at  X  AM .  Setup  at  6  AM. 
(.  onwet  Howattl  Blind  KD8KE  62X8 
Echo  Lake  Rd.  N.E..  New  Phi  lade  I  - 
phin  OH  44663.  Tel  (216\  364-5258. 
Talk-iii  on  1 46  J30C-X 

JAN  20 

GOWER,  MO  The  6th  Annual 
Northwest  Missouri  Winter  Hamfest 
will   be   held    9   AM-4    PM   at    the 


Fig.  IL  Spectrum  of  a  1.000- Hz  sine  wave. 


Fig.  12.  Spectrum  of  a  lr000-Hz  square  wave. 


Listings  are  free  of  charge  as  space  permits.  Ptease  send  us 
your  Special  Event  two  months  in  advance  of  the  issue  you 
want  it  to  appear  in.  For  example,  if  you  want  it  to  appear  in 
the  May  issue,  we  should  receive  it  by  February  29.  Provide 
a  clear  concise  summary  of  the  essential  details  about  your 
Special  Event 


Rainada  Inn  in  St.  Joseph  MO,  Spon- 
sors: Missouri  Valley  ARC,  Green- 
Hills  ARC,  and  Ray-Clay  ARC. 
Commercial  exhibitors  welcome. 
Contact  Nonlmesi  Missouri  Winter 
Hamfesi,  c/o  Gay  ten  Pearson  WBQW, 
121  Midori  Rd..  Sr  Joseph  MO 
64506. 

JAN  21 

YONKERS,  NY  The  Metro  70cm. 
Network  will  present  a  Giant  Elec- 
tronic Flcii  Market  9  AM -3  PM  at  Lin- 
coln H.S.  VE  Exams,  [ndour  Hea 
Market.  PW  registration,  call  Otto 
SupHshi  WB2SLQ,  (914*  W&-1Q53. 
Talk-in  on  449425  MHz  PI  156.7; 
223.760  MHz  PI  670:  146.910  Hz: 
and  443.350  MHz  PI  156 J. 

FEB  3 

KNOXYILLE.  TN  The  Shriners  of 
KerbeJa  AR  Service  wilt  sponsor  the 
Kerbela  1 1  ami  est  at  the  Kerhcla  Shrine 
Temple.  8  AM-4  PM.  Setup  Fri.  4  PM-9 
PM;  Sat,  5  AM~S  AM.  FCC  Exams  by 
WCARS-VEC.  Reg.  uniil  9:30  AM. 
Mail  completed  610  form  with  check 
for  $6.05  payable  to  WCARS-VEC 
Ra\  Adams  \\4BAQ.  5833  Clinton 
//ut,  Suite  203.  Knoxvilh  TN  37912- 
2500.  Tel.  (423)  688-7771. 

ST.         CATHERINES,         ONX, 

CANADA    The    Niagara    Peninsula 


ARC  Big  Event  #  1 8  will  be  held  at  the 
Canadian  Auto  Workers  Hall,  124 
Bunting  Rd.,  9  AM  2  PM,  Setup  at  7 
AM.  Contact  Marg  Sewell  VE3HOX. 
SPARC  PO  Box  2(M)36.  Grantham 
Postal  Outlei  St.  Oitltaiines  ON  L2M 
7W7.Tel  (9051 680-121 1 

FEB  3^1 

MIAMI,  FL  The  36th  Annual 
Tropical  Hamboree  Amateur  Ra- 
dio and  Computer  Show  will  be 
held  at  Dade  County  Youth  Fair 
an^l  Expo  Center,  S.W.  112  Ave. 
&  Coray  Way.  Sponsored  by 
Dade  Radio  Club  of  Miami.  Talk- 
in  on  146,925.  Booth  and  table 
info:  call  (305)  642-4139:  or  Fax 
1 305 )  642-1648. 

SPECIAL  EVENT  STATIONS 

JAN  20 

SANDUSKY,  OH  The  Sandusky 
Radii j  Experimental  League  will 
operate  W8LBZ  1500Z-2400Z  to 
celebrate  the  KMuh  Anniversary 
of  the  "Bo\  with  the  Bool"  statue, 
Sandusky's  official  symbol.  Opera- 
tion will  be  in  the  General  40,  20* 
1 5m  bands*  1 46 .  f ■>  5  5 1  - 1 .  and 
444.375(+)  Rptrs,  For  a  certificate, 
send  an  SASE  \o  W8LBZ/SREL 
2909  W.  Perkins  Ave.,  Sandusky  OH 
44870, 


Uncle  Wayne's 
Bookshelf 


Phew  WXW74-7373  or  603-924-0058,  FAX 
603-924  -  86 1 3.  or  see  order  fonn  po  page  88  for 
ordering  tnlcimuuuD. 

Waytte's  Book! 


WG 1  We  The  People  iJwtaiv  Wor  On  Our  Ijcjusj 
Gtjvtmnu-u|  hy  Wayne  Gnvn  W2NSD/I  360p  soft 
cover.  lTiis  is  Wayne's  rqxirt  explaining  what  the 
ntiijwf  firt)bleiin5  are  facing  bOtb  New  Hmnpshir?  and 
the  country*  and  pmpusinjL  timple>  inexpensive- 
solutions;  a  simple  way.  to  have  government 
department*  happily  on  their  trxpenses  by  50%  within 
three  year*,  bow  u>  on  ihe  cert  of  nicaiceralmg 
pmonm  by  over  90%.  bow  do  cod  *ettH£-  bow  to 
reduce  die  deficit;  how  to  Oil  m.'&Jitt]  costs,  nod 
impntve  hca&h  care;  how  id  cut  tttoot  cckls  ml 
irnporve  idiooh.  An  atmskm  flcat  m  S 13 


Updrtes 


Number  78  on  your  Feedback  card 


In  December's  73,  we  run  David  W.  Cripes  KC3Z.Q\s  article, 

'"Nostalgia  for  the  Future/'  without  the  all -important  schematic,    

Here  it  is: 
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my  license,  in  1987, 1  re- tested  and 
quickly  acquired  my  General  Li- 
cense again.  Late  hi  1994.  I  passed 
Lhe  Advanced  Class  upgrade,  and 
in  August  1995  I  upgraded  lo  Extra 
Class-  J  have  had  lo  renew  my  high 
sclioul  memors  nl  nigpfiiimetrv,  as 
well  as  learn  how  to  use  a  scien- 
tific calculator.  My  main  talent  is 
sewing,  not  electronics,  but  1 
passed  the  test,  three  months  short 
of  being  eligible  for  Medicare. 
And  I  understand  that  keeping  the 
mind  active  wards  off  Alzheimer's 
disease  and  other  maladies.  I  am 
very  appreciative  of  lhe  ham  com 
rnunity,  which  has  kepi  the  bands 
active  throughout  the  years  in  or- 
der thai  those  of  us  who  have  been 
less  active  still  have  frequencies 
on  which  to  operate.  That  means 
the  old-timers,  They  probably  have 
more  slick-to-il-iveness  than  some 
of  the  newcomers,  If  ihey  have  not 
become  bitter  through  the  years* 
ihey  have  more  manners  than  some 
of  the  younger  generation.  And 
manners  speak  well  for  amateur  ra- 
dio. And,  off  of  thai  subject:  May  I 
suggest/request  that  it  would  be 
easier  to  respond  to  "Feedback"  fcf 
the  back  side  of  the  listing  were  an 
ad,  rather  than  an  article  or  printed 
circuit  diagram1 

Noted .  .  .  Wayne 

Jack  Conway  N5YIS  I  never  go 
to  hamfcsis,  so  I  thought  that  I 
would  never  have  an  opportunity 
lo  hear  you  speak.  When  I  read  in 
75  that  you  had  a  tape  for  sale.  1 
jusl  had  to  have  one.  Here  is  my 
five  bucks:  Alter  reading  years  of 
good  money -making  ideas  from 
you  I  thought  1  would  send  you 
two  that  you  can  have  free  of 
charge.  Your  offer  to  sell  back  is- 
sues  of  7.*  was  templing,  but  like 
most  people  1  don't  have  room  for 
any  more  magazines.  I  do*  how- 
ever, have  room  for  more  CD- 
ROMs,  so  why  don't  you  scan  all 
your  back  issues  onto  CD  ROM's 
and  sell  I  hem?  I  know  1  would  huy 
them  jusl  to  read  ail  the  editorials. 
Why  don't  you  put  your  audio  pub- 
lishing house  to  work  putting  to- 
gether a  Morse  code  CD?  Reading 
the  different  magazine  1  read.  I 
have  always  wondered  why  no- 
body put  together  a  Morse  code 
trainer  on  CD,  Most  CD  players 
have  a  random  play  feature-  I  think 
it  would  be  the  best  medium  for 
practicing  code.  Keep  cranking  out 
the  quality  editorials. 

Sure.  1*11  bet  !  could  sell  dozens 
of  CD-ROMs  of  tin  hack  issues. 
Let  me  know  if  you  'd  tike  w  scan  in 
the  50.000  pages  for  me.  Or  maybe 
I  could  gel  some  retired  ham  to 
scan  in  my  over  t. 000  editorials. 
I'll  bet  I  could  self  scores  of  those 


on  a  CD  ROM.  We  did  a  CD-ROM 

hsting  of  every  known  CD  back  m 
1 989  and  sold  dozens  of  'em.  We 
even  scanned  in  the  color  covers 
for  hundreds  of  'em,  and  had 
sample  track*  of  the  music,  ft  sold 
like  cold  cukes.  The  code?  All  it 
takes  is  one  one-hour  tape  at  IS 
per  to  learn  the  code  from  scratch. 
And  one  at  20  wpm  for  that  speed. 
Why  would  anyone  put  an  hour  of 
code  on  a  CD  when  a  tape  does  it 
just  fine?  . .  .  Wayne 

Dave  Kaun  N9KMY  It  is  truly 
time  for  our  hobby  to  move  into 
the  newr  technology  age.  We  need 
in  substitute  application  of  techni- 
cal skills  for  (J&A  manual  memo- 
rization and  the  copying  of  the 
code  as  a  method  of  advancement. 
Memorization*  popular  as  a  teach- 
ing method  in  previous  genera- 
lions,  is  no  longer  the  way  learning 
takes  place  today.  While  wc  expect 
our  youngsters  to  understand  and 
apply  huge  amounts  of  technical 
information,  why  are  we  still  re- 
quiring memorisation  in  amateur 
radio?  Let's  make  our  hobby  a 
natural  learning  progression  for 
technically  literate  students  inter- 
ested in  what  ham  radio  offers, 

After  many  years  of  being  in- 
volved with  electronics  as  a  hobby 
and  as  my  career  I  became  a  Tech- 
nician before  the  no-code  license 
was  offered.  To  me  lhe  technical 
side  of  the  hobby  is  much  more  im- 
portant, though  1  would  enjoy 
working  HF  if  it  were  not  for  lhe 
artificial  barrier  the  code  presents, 
I  find  it  quite  interesting  that  many 
who  once  long  ago  learned  the 
code  can't  carry  their  side  of  a 
technical  conversation  equal  to  the 
license  they  hold,  nor  even  remem- 
ber the  code  well  enough  to  use  it. 
More  than  memorization  is  needed 
today  to  under* land  technology; 
jusl  ask  any  engineering  student  if 
formula  or  fad  memorization  is 
enough.  Learning  and  understand- 
ing applications  is  much  more  im- 
portant. We  need  to  follow  that 
same  methodology  of  learning  in 
amateur  radio.  Keep  up  the  good 
work  and  the  excellent  magazine, 

Philip  Weaver  VS6CT  Wayne, 
it's  been  awhile  since  our  paths 
crossed,  I  am  leaving  for  the  CRSA 
DX  Convention  in  Beijing  later  to- 
day and  was  remembering  how  we 
met  in  the  BY1PK  Radio  shack  in 
Heijing  back  in  1984,  when  1  was 
assisting  with  (he  communications 
associated  with  the  Hong  Kong-to- 
Beijing  ^555"  Car  Rally.  [  retired 
from  the  Hong  Kong  Government 
in  February  of  this  year  and  1  have 
not  stopped  since.  1  will  be  dashing 
around  Asia  for  the  next  two 
months,  with  visits  to  Bali.  Thai- 
land, Hainan  Island  on  the  South 


Free  Electricity 
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conditioning  and  refrigera- 
tion. A  superefficiem  Sun 
Frost  rein Lvmior  will  replace 
the  old  conventional  unit 
when  it  dies.  The  Sun  Frost 
unit  retails  for  aboul  $2,700. 
A  1 6-eubie-foot  Sun  Frost 
uses  32  amp/hrs.  a  day  at  24 
volts.  That's  about  one  tenth 
the  amount  of  power  the  old 
refrigerator  uses. 

Chuck  also  has  a  landline 
BBS  operating  24  hours  a  day 
with  an  Amiga  computer  as 
the  heart  of  the  system.  He 
can  save  a  lot  of  energy  by 
converting  to  a  laptop  com- 
puter 

As  I  mentioned  earlier, 
when  the  wires  were  being 
pulled  through  the  under- 
ground conduit,  several 
multi-conductor  cables  were 
also  installed.  These  data 
lines  will  eventually  be  used 
to  monitor  system  parameters 
such  as  array  temperature, 
wind  speed  and  direction. 

Are  there  any  12- volt  DC 
loads?  Yes,  and  a  Vanncr  bat- 
tery equalizer  allows  a  12- 
volt  battery  bank  to  be 
charged  from  the  main  24- 
volt  battery  bank- 
Author's  Note 

ril  be  happy  to  do  a  com- 
puter sizing  for  your  repeater 
or  hamshack.  There's  no 
charge  for  this,  provided  you 
send  along  several  first  class 
stamps  for  return  postage.  Til 
need  your  name  and  the  near- 
est large  city  with  an  airport 
having  a  weather  station  op- 
erated by  the  US  government. 
I'll  also  need  the  system  volt- 
age of  your  load  ( 1 2,  24.  48 
volts),  and  an  estimate  of  the 
amp/hr  load  you  expect. 


Brrter  V  Buv 
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CHIPS  WITCH  -  To  give  your  HFK2510 
and  HE -2600  the  same  features  as  the 
BIG  RIGS,  cafl  (707)  539-051 2,  or  write 
to  CHIPSWITCH  at  4773  Sonoma 
HWY  #132,  Santa  Rosa  CA  95409  for 
FREE  Information.  BNB1033 

QSL  CARDS  Many  styles,  Top  quality. 
Order  Risk  Free,  Plastic  cardholders* 
T- Shirts,  Personalized  caps,  mugs, 
shirts  Otner  ham  shack  extras  ^  Infor- 
mation and  samples  Rusprint.  1-600- 
962-5783.  BNBT021 


WANTED;  HAM  EQUIPMENT  AND 
RELATED  ITEMS.  Donate  your  excess 
gearf  new-old-in-any-condition  to  the 
Radio  Club  of  Junior  High  School  22, 
the  Nation's  only  full-time,  nonprofit 
organization  working  to  get  Ham  Ra- 
dio into  schools  around  the  country  as 
a  teaching  tool  using  our  EDUCOM— 
Education  Thru  Communication — pro- 
gram. Send  your  radio  to  school.  Your 
donated  material  will  be  picked  up 
ANYWHERE  or  shipping  arranged,  and 
this  means  a  tax  deduction  to  the  full 
extent  of  the  law  for  you  as  we  are  an 
tRS  501(c)(3)  charity  in  our  15th  year 
of  service,  ft  is  always  easier  to  donate 
and  usually  more  financially  rewarding, 
BUT  MOST  fMPORTANTLY,  your  gift 
will  mean  a  whole  new  world  of  educa- 
tional opportunity  for  children  nation- 
wide. Radio's  you  can  write  off,  kids 
you  can't.  Make  1996  the  year  to  help 
a  child  and  yourself.  Write,  phone  or 
Fax  the  WB2JKJ  "22  Crew*  today:  The 
RC  of  JHS  22r  FOB  1052,  New  York. 
NY  10002  24  hours  call  (516)  674- 
4072  or  Fax  (516)  674-9600.  Join  us 
on  the  WB2JKJ  CLASSROOM  NET, 
7.238  MHz  1200-1330  UTC  daily,  and 
21 .395  MHz  from  1400  to  2000  UTC. 
Meet  us  at  the  upcoming  Charlotte 
Hamfesl.  BNB762 


Coast  nl  China,  and  Kota 
Kinabalu.  I  sold  mv  flat  here  in 
Hong  Kong  and  will  be  leaving  for 
England  in  1  Jecember  to  join  the  QE2 
oui  of  Southampton  for  a  four-month 
round-the-world  cruise.  I  am  hoping 
that  I  will  have  managed  lo  orga- 
nize the  setting  up  of  a  ham  station 


or  board  and  am  awaiting  word 
from  Chip  Marge  lit  of  Yaesu  to 
supply  me  with  a  radio  as  the  offi- 
cial sponsor  of  the  station.  Til  re- 
turn 10  England  in  mid-April  and 
expect  to  be  back  out  hi' a;  in  Hong 
Kong  in  late  May  lo  try  to  find  a 
Hat  where  I  can  put  some  decern 
antennas  on  the  roof.  I  am  very 
bullish  and  optimistic  about  the  fu- 
ture i>i  Hong  Kong,  which  is  why  1 
want  to  stay  here,  apart  from  the 
advantages  of  being  somewhere 
that  I  know,  I've  enjoyed  living 
here  for  22  years.  1  just  hope  that 
my  faith  will  be  justified  in  the  fu- 
ture. 1  still  read  your  editorials 
wiih  cii|Liyjneiu.  I  jusl  wish  thai 
they  could  produce  more  results. 
Keep  at  it  Wayne. 

PhiL  f  hope  your  trust  of  Beijing 
not  ruining  Hong  Kong  is  justified. 
It  s  too  bad  the  changeover  isn  't  tn 
10  more  years,  after  China  has 
had  an  opportunity  to  adjust  to 
capttatism  .  . ,  Wayne 
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Number  &4  on  your  Feedback  card 


Two  meter  SSB/Satellite  Loops 


A  whole  new  world  of  fun  lurks  on  the  low  end  of2M  if  you  use  the  right  antenna. 


Gordon  West  WB6NOA 

2414  College  Drive 

Costa  Mesa  CA  92626 


The  bottom  end  of  the  2  meter 
band  below  144.300  MHz  is  re 
served  exclusively  for  weak  sig- 
nal SSB  and  CW  communications.  No 
FM.  Same  thing  between  145.800  MHz 
to  146.000  MHz— no  FM!  This  area  is 
reserved  for  weak  signal  satellite  com- 
munications  using  SSB  and  CW.  The 
term  "weak  signal"  describes  running  2 
meter  CW  or  single-sideband  signals 
over  great  distances,  well  beyond  nor- 
mal FM  100-mile  communication 
ranges.  Weak  signal  modes  like  Morse 
Code  (CW)  and  SSB  (upper  sideband  i 
cannot  coexist  with  FM  transmissions 
because  a  nearby  FM  signal  will  literally 
cover  up  an  ongoing  SSB  or  CW  QSO, 
So  keep  in  mind  that  no  FM  is  allowed 
below  144300,  and  no  FM  between 
145,800  to  146.000  MHz.  Thanks  for 
your  cooperation! 

Down  below  144.300  MHz  is  where 
SSB  communications  span  distances 
well  beyond  100  miles.  It's  nol  uncom- 
mon for  atmospheric  tropospheric  duct* 
ing  to  carry  2  meter  SSB  signals  over 
thousands  of  miles,  such  as  the  path  that 
occurred  last  summer  between  Nova 
Scotia  and  Florida.  Last  summer  also 
saw  the  2  meter  SSB  records  shattered 
For  the  ultimate  distance  contact  be- 
tween Washington  and  Hawaii.  The  con- 
ditions lasted  for  several  days! 

Almost  all  communications  on  2 
meter  SSB  below  144300  MHz  use 
horizontal  polarization,  rather  than  ver- 
tical polarization.  If  you  spot  a  beam  an- 
tenna on  a  house  that  is  mounted 
horizontal  tor  2  meters,  chances  arc 
they're  operating  a  2  meter  multi-mode 
SSB  system,  If  you  see  a  horizontally 
polarized  antenna  or  a  combination  ver- 
tical and  horizontal  Yagi  antenna 
pointed  up  toward  the  sky,  this  is  prob- 
ably a  satellite  set-up  for  2  meter  work. 
But  there  is  probably  one  horizontal 


antenna  that  will  really  make  you  take  a 
second  look,  and  it  is  the  2  meter 
horizontal  hop  antenna. 

"How  about  that  2m  SSBNova 
Scotia  to  Florida  contact  last 
summer?" 


This  is  what  mobile  units  must  use  in 
order  to  obtain  coverage,  yei  with  a  hori- 
zontal 2  meter  pattern.  The  new  popular 
ICOM  706  with  2  meter  and  6  meter 
VHF  capabilities  in  addition  to  high  fre- 
quency capabilities  will  lead  mobile  op- 
erators over  to  a  2  meter  horizontal 
antenna  for  work  below  144300  MHz. 

A  popular  compact  2  meter  square 
loop,  called  the  "SQUOOF"  is  offered 
by  M2  Enterprises,  Fresno,  California 
(209-432-8873).  The  little  2  meter 
"SQUOOP"  is  housed  within  a  black 
plastic  cover  and  offers  unity  gain  om- 
nidirectional coverage  in  an  aerod> 
namic  design  that  works  well  on  any 
vehicle  or  mobile  home  as  long  as  you 
get  it  well  above  the  roof  line.  I  have 
tested  it  against  other  loops,  and  its  per* 
formance  is  O.K. 

If  size  is  not  the  object,  consider  the 
big  cloverleaf  horizontal  loop  that  is  a 
little  bit  more  at  home  on  your  roof  than 
on  the  roof  of  your  vehicle.  It  s  big,  but 
all  that  metal  really  captures  weak  in- 
coming horizontally  polarized  2  meter 
waves.  It's  available  from  Laddy 
Reisinger  N8EWU  in  Oceanside,  Cali- 
fornia (619-722-8563. 1  found  its  perfor- 
mance slightly  above  the  M2  little  loop, 
since  all  that  metal  captures  a  little  more 
of  the  incoming  horizontal  signal. 

Another  Southern  California  ham. 
Norm  Pedersen  KB6KQ,  Bell  flower, 
California  (310-925-0733)).  has  devel- 
oped a  "Mini  Loop"  that  has  a  high 


performance  for  its  small  size  and  is  eas- 
ily stacked  for  a  slight  increase  in  weak 
signal  capture  capabilities.  We  recently 
tuned  in  Paul  Lieb  KH6HME,  driving  up 
the  side  of  a  volcano  in  Hawaii  using  a 
single  Mini  Loop,  and  his  signal  was 
making  the  2,500-mile  path  extremely 
well-  For  the  smallest  loop  with  the 
greatest  signal  capture  capabilities,  this 
loop  has  it  hands  down.  If  s  also  a  home- 
brew antenna  offered  to  amateur  opera- 
tors on  2  meter  SSB. 

Another  attention  grabber  is  from  the 
M:  gang,  a  Mike  Staal  K6MYC  special. 
Fresno,  California  (209-432-8873)  is 
called  the  "Egg  Beater."  This  can  be 
used  for  both  2  meter  horizontal  SSB 
communications  with  terrific  signal- 
grabbing  capabilities,  as  well  as  right 
hand  circular  polarized  mobile  satellite 
work  up  at  145.800,  too.  The  Egg  Beater 
had  best  response  to  the  Hawaiian  2 
meter  beacon  when  it  was  coming  in  just 
above  the  noise  level.  The  Egg  Beater 
did  best,  with  the  Mini  Loop  coming  in  a 
very  close  second,  followed  closely  by 
the  cloverleaf.  followed  relatively 
closely  by  the  M:  'SQUOOR"  All  of 
these  antennas  look  out  of  place  on  a 
modern  vehicle,  but  hey,  that's  the  price 
to  pay  when  you  want  to  work  2  meter 
mobile  SSB  and  regularly  talk  to  other 
mobiles  over  distances  beyond  100 
miles.  And  we  are  nol  talking  through 
repealers,  we  are  talking  direct.  The  ad- 
vantage of  SSB  simplex  over  FM  sim- 
plex is  double,  triple,  and  sometimes 
quadruple  greater  on  SSB  than  what  you 
could  do  with  wide  and  noisy  FM. 

Tve  also  found  many  newcomers  get- 
ting started  with  2  meter  SSB  wanting 
something  nice  and  compact.  The  gang 
at  Cubcx  Quad  Company  rose  to  the 
challenge  of  a  compact  pre-assembled 
quad  specifically  tuned  for  the  2  meter 
band  and  operated  either  vertical  for  FM 
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or  horizontal  for  2  meter  SSB,  Cubex 
Company  in  Brea,  California  (714- 
577-9009)  calls  their  little  4-elemem, 
pre-assenibk*d,  lightweight  cubical 
quad  the  "Yellow  Jacket."  and  every- 
thing comes  prc-assembled  where  all 
you  need  to  do  is  to  poke  the  supplied 
fiberglass  spreaders  in  through  the 
holes  on  the  boom,  attach  the  pre-as- 
sembled  and  color-coded  wire  ele- 
ments around  the  spreaders,  run  your 
coax,  and  sand  off  the  ends  of  the 
spreader  wire  tips  so  they  are  nice  and 
smooth  in  case  someone  should  walk 
into  your  assembled  quad  antenna  set- 
up. You  know,  safely  first!  The  quad 
sells  retail  for  under  $40,  and  gives 
you  a  big  boost  in  directional  signal 
strength  well  above  a  simple  ground 
plane  home  antenna  or  equal  gain  to  a 
little  3-element  YagL  The  quad  also 
conies  with  its  own  mast  and  could 
serve  as  a  wonderful  direction-finding 
antenna,  too.  Everything  is  pre-as- 
sembled.  so  you  don't  have  to  do  any 
measuring  or  anything — just  follow 
the  instructions,  snap  everything  to- 
gether, and  presto,  you  are  on  the  air 
with  either  vertical  or  horizontal  polar- 
ization. For  2  meter  SSB  and  CW, 
make  sure  you  go  horizontal  and  point 
the  quad  for  best  signal  strength. 

During  extensive  testing  of  omnidi- 
rectional mobile  loops,  all  did  a  ter- 
rific job  in  pulling  in  extremely  weak 
SSB  signals,  including  the  Hawaiian 
beacon  thousands  of  miles  away.  But 
switching  over  to  the  quad  and  aiming 
it  in  the  right  direction  definitely  in- 
creased transmit  and  receive  signal 
strength.  Same  thing  in  working  the 
satellite. 

You  can  also  build  these  horizontal 
antennas  yourself,  like  the  gang  in 
California  has  done  for  resale.  But  I 
recommend  getting  one  already  put  to- 
gether, tuned,  and  tested  rather  than 
trying  to  outdo  what  somebody  has  al- 
ready spent  years  in  design  and  test- 
ing. Learn  from  their  hard  work  what 
it  takes  to  make  a  good  horizontal  an- 
tenna even  better  through  refinements. 
See  whether  or  not  bigger  is  always 
belter,  and  check  out  some  of  the  tun- 
ing techniques  these  experts  have  used 
to  give  you  proper  impedance  match- 
ing and  performance  right  where  you 
need  it  on  the  weak  signal  portion  of 
the  bottom  of  the  2  meter  band. 
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RF  Sniffer 

Here's  an  ultra*  simple  piece  of  test  equipment 


An  old  trick  for  sniffing  out  RF 
leaking  around  the  shack  can  be 
useful  in  modern  ham  station  instal- 
lations. Any  RF  which  does  not  reach  the  an- 
tenna is  not  only  wasted  power,  it  often  can  be 
the  source  of  interference  to  radios.  TV  sets, 
telephones  and  other  home  electronics.  The 
opposite  is  also  true  -  if  RF  can  get  out,  it  can 
also  get  in  -  and  RF  from  motors  as  well  as 
household  electrical  and  electronic  equip- 
ment such  as  TV  receivers,  VCRs,  etc.  can 
raise  the  noise  level  in  the  ham  receiver  and 
otherwise  interfere  with  station     operation. 

Old  surplus  coaxial  cable  and  some  new 
coax  is  so  poorly  shielded  it  is  little  better  than 
open  wires.  Coax  which  leaks  RF  should  be 
replaced  with  high  quality  cable.  Poor,  leaky 
coax  not  only  wastes  RF  which  never  reaches 
the  antenna  it  also  can  pick  up  interference 
over  its  entire  length. 

Gaps  in  shielding,  especially  in  high  power 
installations,  and  poorly  soldered  or  loose  RF 
connectors  should  also  be  corrected  to  elimi- 
nate leakage  and  possible  interference. 

The  junk  box  solution  to  visual  detection  of 
stray  RF  is  illustrated  in  Fig.  1. 

Construction 

Making  the  RF  Sniffer  is  simple.  A  small 
diameter  wood  dowel,  or  a  stiff  wire  cut  from 
a  coil  hanger,  about  two  fed  long,  has  the  NE- 
2  neon  bulb  and  1 20k  Ohm  resistor  attached 
at  one  end  with  tape.  The  glass  portion  of  the 
neon  bulb  must  not  be  covered  because  it 
indicates  the  presence  of  RF 

A  pair  of  wires  connected  to  the  neon  bulb 
and  resistor  should  be  taped  along  the  dowel 
or  stiff  wire,  leading  to  the  end  where  the 
500k  Ohm  or  one  megohm  potentiometer  is 
taped  or  otherwise  fastened.  A  piece  of  wood 
or  plastic,  or  a  long  loop  formed  in  the  end  of 
the  coat  hanger  wire,  can  serve  as  a  handle. 
TTie  AC  line  cord  is  connected  to  the  pot  and 
the  wire  from  the  resistor  at  the  handle  end  of 
the  sniffer  and  all  connections  taped  to  pre- 
vent accidental  contact. 


J.  Frank  Brumbaugh  KB4ZGC 

Box  30 

Salinas  PR  00751 

Adjustment  and  Operation 

Rug  the  sniffer  into  a  source  of  117  Vac.  Ob- 
serve the  neon  bulb  while  adjusting  the  pot.  As  re- 
sistance is  decreased  slowly,  an  orange  glow  will 
appear  around  one  of  the  two  electa  ides  in  the  neon 
bulb.  A  further  decrease  in  resistance  will  result  in 
the  orange  glow  surrounding  both  electrodes. 

Slowly  back  off  the  pot  until  the  orange  glow  is 
again  around  only  one  electrode.  Do  not  readjust 
the  pot  from  this  point! 

Using  the  sniffer  as  a  probe,  with  the  trans- 
mitter producing  power,  investigate  coax  con- 
nectors and  jumpers*  coax  runs,  ac  wiring  in  the 
shack  or  elsewhere  in  the  house  where  RF  is 
suspected,  while  observing  the  neon  bulb. 

When  leaking  RF  is  detected,  the  orange  glow 
in  the  neon  bulb  will  flicker  and  surround  both 
electrodes. 

If  RF  seems  to  be  detected  put  the  probe  back 
and  watch  the  neon  bulb.  If  the  glow  retreats  to 
surround  only  one  electrode*  RF  leakage  is 
present  where  detected.  If,  however,  the  orange 
glow  continues  to  surround  both  electrodes,  re- 
adjust the  pot  so  it  is  visible  around  only  one 
electrode  and  recheck  for  RF  leakage.  Because 
transients  and  other  minor  disturbances  on  the 
ac  tine  are  common.,  they  can  cause  erroneous 
indications  of  detected  RF  when  the  snifter  is 
set  at  its  most  sensitive  point. 

Conclusion 

This  gadget  is  not  frequency  sensitive.  It  will 
work  a  well  at  UHF  as  it  does  at  HF  and  even 
the  TV  horizontal  oscillator  frequency.  It  is  ex- 
tremely sensitive  to  low  levels  of  RK  Best  of  all 
it  is  cheap,  and  can  be  put  together  from  the  usual 
junk  box  contents. 


110  V 
Ihe  oord 
and  plug  50Qk  tQ  ,  MQ 
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120  k  a 


Fig*  1.  How  simple  can  you  get? 
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Line  Voltage  Monitor 

A  one-hour  construction  project 
with  a  parts  cost  of  under  $5! 


J.  Frank  Brumbaugh  KB4ZQC 

Box  30 
Salinas  PR  00751-0030 


There  are  a  number  of  0-1 50- VAC 
meters  available,  but  they're  dif 
ficult  to  read  when  you1  re  look- 
ing for  small  line  voltage  changes.  A 
much  more  easily  read  meter  is  a  sup- 
pressed-zcro7  expanded-scale  meter 
which  displays  only  voltages  between 
90  and  130  VAC.  It  can  be  read  at  a  dis- 
tance and  at  a  glance  so  you  can  Lake  ac- 
tion should  your  household  voltage 
swing  too  high  or  too  low,  The  simple 
circuit  described  here  uses  only  five 
common  components  and  can  be  con- 
structed in  less  than  an  hour.  The  total 
cost,  not  including  a  box.  should  be  less 
than  five  dollars. 

Background 

Power  companies  attempt  to  control 
both  the  level  of  AC  voltage  and  fre- 
quency delivered  to  their  customers. 
Though  limits  on  both  are  established  by 
regulations,  some  companies  arc  hetter 
than  others.  However,  as  well  all  know, 
they  have  occasional  problems  which 
can  possibly  harm  your  equipment, 

"Brownouts/'  common  in  urban  areas 
in  the  US  when  air  conditioners  or  elec- 
tric healing  systems  require  more  power 
than  anticipated,  result  in  lower  voltages 
being  delivered  to  homes.  Occasional 
overvoltages  occur  when  power  is 
switched  from  one  substation  to  another, 
or  to  another  point  on  the  national  power 
grid-  Although  nominal  AC  voltage  in 
the  US  is  117  VAC,  this  can  vary  be- 
tween 105  and  130  VAC,  while  remain- 
ing within  specifications.  Most 
household  equipment  is  designed  to  tol- 
erate excursions  within  this  area.  How- 
ever, AC  voltages  lower  and  higher  than 
these  accepted  limits  can  cause 
problems  with  your  ham  equipment. 

AC  line  voltage  can  often  fall  as  low 
as  90  VAC  and  stress  AC  operated  mo- 
tors such  as  cooling  fans  in  amateur 
transceivers      and      RF      amplifiers, 
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damaging  expensive  power  transistors 
and       amplifier  tubes. 

High  voltages,  above  125  VAC.  can 
bum  out  electric  motors.  Also,  the  in- 
creased peak  voltages  applied  to  filter 
capacitors,  regulators,  and  transistors  in 
power  supplies,  especially  if  the  filter 
capacitors  are  already  operating  at  or 
very  near  their  rated  working  voltages 
can  explode  an  electrolytic  capacitor 

Such  high  voltages  also  increase  the 
power  dissipated  as  heat  in  the  power 
supply  transistors.  This  can  cause  extra 
heat  at  their  junctions,  causing  them  to 
fail,  and  thus  applying  a  much  higher 
unregulated  DC  output  voltage  to  your 
station  equipment  This  can  cause  ex- 
pensive damage. 

How  It  Works 

Fig.  1  is  the  circuit  diagram.  AC  volt- 
age applied  through  the  line  cord  is  half- 
wave  rectified  by  Dl  and  applied  to 
zener  diode  D2.  which  greatly  reduces 
the  peak  voltage.  Capacitor  CI  acts  as  a 
poor  filler  and  the  partially  fihered  pul- 
sating DC  voltage  is  applied  to  meter  Ml 
through  meter  multiplier  trimpot  RL 
When  calibrated,  the  AC  line  voltage  is 
continually  indicated  on  ML 

The  value  of  C 1  controls  the  voltage 
end  limits.  If  you  use  a  different  meter, 
or  wish  a  different  voltage  range,  try  dif- 
ferent 150-volt  capacitors  in  place  of  CI . 
Be  sure  CI  has  at  least  a  150-volt  rating. 
Its  type  is  immaterial. 

Construction  and  Calibration 

The  meter  should  be  mounted  in  an 
enclosure  to  prevent  any  accidental  con- 
tact with  the  AC  voltage,  which  can  be 
lethal.  A  plastic  or  metal  box  can  be 
used.  The  few  components  can  be 
mounted  on  a  terminal  strip.  Rl  is  best 
attached  to  either  the  rear  of  the  meter 
case  or  the  interior  of  the  enclosure, 
using  epoxy,  superglue  or  hot  glue. 


Look  at  your  meter  scale.  With  luck 
there  will  be  four  main  divisions.  If  not, 
carefully  take  the  meter  apart  and  divide 
the  meter  Ncale  into  four  equal,  10- volt 
divisions,  using  a  fine  tip  felt  pen.  Mark 
these  points  90,  100,  110,  120,  130.  Re- 
assemble the  meter  and  mount  it  in  its 
enclosure. 

If  you  are  unfamiliar  with  disassem- 
bling meters,  please  see  my  article,  "Use 
Those  Surplus  Meters,"  73  Amateur  Ra- 
dio Today,  January  1992,  page  42,  If  you 
can't  locale  a  copy  locally,  the  publisher 
can  supply  back  issues  or  article  photo- 
copies. 

With  your  meter  scale  properly  cali- 
brated and  all  parts  mounted  in  the  en- 
closure, adjust  Rl  to  maximum 
resistance.  Using  an  accurate  AC 
meter — a  digital  multimeter  is  preferred 
for  accuracy,  but  a  V-O-M  can  be  used — 
measure  the  AC  voltage  at  the  nearest 
outlet,  and  note  this  value. 

Plug  in  the  Line  Voltage  Monitor,  Be- 
ing very  careful  not  to  touch  any  points 
carrying  voltage,  adjust  Rl  so  the  meter 
indicates  the  same  voltage  you  measured 
previously.  This  completes  calibration. 

Operation  is  automatic.  When  this  in- 
strument is  plugged  into  a  live  1 17  VAC 
outlet  it  will  continually  monitor  the 
level  of  voltage  supplied  by  the  power 
company. 

Notes 

Be  sure  the  meter  you  use  has  a  mov- 
ing coil  (D"  Arsonval)  movement.  Do  not 
use  an  iron  vane  meter.  If  you  can't  tell 
the  difference  at  a  glance,  a  good  rule  of 
I  thumb  is:  If  it  looks  expensive,  it  prob- 
ably is  a  D' Arsonval  meter  If  it  is  round 
or  square  and  has  a  cheap-looking  black 
painted  metal  case  held  together  with 
bent  metal  tabs,  it  is  probably  an  iron 
vane  meter. 

There  are  similar-looking  line  voltage 
meters  commercially  available  costing 


about  $20.  Some  of  these  appear  to  use 
an  iron  vane  meter.  You  can  build  a 
better  monitor  for  a  lot  less  money. 

A  major  disadvantage  of  using  an  iron 
vane  meter  to  which  a  voltage  is  applied 
continuously  is  that  they  lose  accuracy 
as  the  movement  becomes  magnetized. 
You'll  find  that,  if  you  unplug  one  after  a 
year  in  use,  the  needle  will  not  return  to 
the  left  end  of  the  scale.  Instead,  it  will 
indicate  some  level  of  voltage  even 
though  none  is  being  applied. 

An  excellent  and  inexpensive  source 
of  surplus  name- brand  meters  with 
D'Arsonvul  movements  is  Fair  Radio 
Sales,  Box  1 105,  Lima,  OH  45802.  A  se- 
lection of  five  meters  (their  choice,  not 
yours).  Catalog  No.  47-84,  costs  $10, 
Mostly  basic  0-  1-mA  movements  will  he 
in  each  selection.  Usually  there  will  be 
one,  possibly  two  meters  with  100-|iA 
movements.  Some  mav  have  internal 
shunts,  multiplier  resistors,  or  rectifiers, 
but  these  are  easy  to  eliminate,  leaving 
you  with  the  desired  basic  meter  move- 
mem.  This  gets  you  your  meter  for  only 
$2,  and  you  still  have  four  more  nice 
meters  for  future  projects! 


Parts  List 

CI 

0,01-nF  1 50- volt  capacitor, 

Dl 

IN4007  rectifier  diode 

D2 

1N4764A  zener  diode 

Ml 
Rl 

500- u A  meter 
M)-kii  irimpoi 

Uncle  Wayne's 
Bookshelf 


order  form  on  pige  88  for  ordering  information. 
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Be  sure  to  subscribe  to  73. ..only  £24.97  for 
twelve  issues..,  saves  you  S22.4V.over  newsstand 
prices... what  a  bargain.  Call  800-274-7373. 
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President  Farrei!  Hopwood  VE7RD.  and  IARU  Re- 
gion 2  Vice  President  Tom  Atkins  VE3CDM.  TNX 
Amateur  Radio  Newsline 


Austrian  Licensed 

The  Republic  of  Austria  will  celebrate  its  1 000* 
year  anniversary  in  1996  and  Austrian  hams  will 
be  a  part  of  the  cefebrafion.  This  with  the  govern- 
ment authorizing  special  call  sign  prefixes  for 
radio  amateurs. 

At  the  request  of  the  Austrian  Amateur  Radio 
Society,  communication  authorities  will  permit  Aus- 
trian amateurs  to  use  the  prefix  OEM  for  the  9n- 
tire  year.  Use  of  the  prefixes  will  be  voluntary  and 
the  rational  society  will  sponsor  two  on-the-air  op- 
erating awards  in  conjunction  with  their  use.  TNX 
Amateur  Radio  Newsline 


Instructor  Of  The  Year 

Nominations  are  open  for  ARRL  Instructor  of 
the  Year  awards,  the  ARRL  Herb  S.  Brier  Award, 
the  ARRL  Professional  Educator  of  the  Year,  and 
the  ARRL  Professional  Instructor  of  the  Year.  Send 
nominations  to  your  league  Section  Manager  by 
January  31 ,  1996.  TNX  Amateur  Radio  Newsline 


Cuban  VHF  Group  Activities 

In  DX.  the  Cuban  VHF  Group  is  planning  some 
activities  to  say  goodbye  to  the  "old"  1995  and  will 
activate  some  "new"  grids  around  the  country. 

From  November  22th  to  the  26th,  the  group  will 
operate  an  IOTA  DXpedition  to  "Cayo  Julia,"  in 
Grid  NA93.  This  is  a  little  key  2  miles  away  from 
the  north  coast  of  Cuba's  most  western  province, 
Pinar  del  Rio.  Operators  will  be  from  Italy,  Spain. 
Portugal,  France,  Mexico,  and  Cuba, 

Operation  is  planned  for  6  meters,  2  meters, 
and  1,296  Mhz.  Other  bands  will  be  added  if  gear 
becomes  available  for  220  Mhz  and  70  cm.  TNX 
Amateur  Radio  Newsline 


Tropo  DX 


Ken  Rameriz  KP3XS  in  Puerto  Rico  says  that 
the  best  Tropo  event  he  has  seen  in  a  long  time 
occurred  the  evening  of  October  30th  and  was  still 
present  at  1  AM  EST  on  Tuesday  the  31  st.  Ken 
says,  via  the  Internet's  VHF  Reflector  that  he  took 
to  the  airwaves  at  8:30  PM  EST  and  found  the 
band  open  to  Florida*  He  then  proceeded  to  work 
every  Florida  grid  down  to  Ihe  Keys.  The  oniy  grid 
missed  was  ELB6. 

Ken  says  that  he  kept  hoping  one  of  the  Cu- 
bans would  get  on  but  no  luck,  He  did  hear  one 
of  the  Florida  stations  work  K04UPF  in  FM18 
and  quickly  swung  the  beams  North  East  where 
his  first  contact  was  KM1X  in  Rhode  Island]  Ken 
then  went  on  to  work  90  stations  in  the  next  4 
hours  including  WZ20  all  the  way  to  1.2  GHZ! 

Talk  about  a  night  of  unbelievable  tropo  DX. 
TNX  Amateur  Radio  Newsline 


DX  S92po 


Meantime  on  the  high  frequency  bands,  look  for 
Principle  island  on  the  air  from  November  2 1st  to 
December  6th.  A  group  of  French  operators  will  sign 
S92P  on  all  bands  on  CWT  SSB.  and  RTTY  They 
will  also  be  active  in  the  CQ  World  Wide  DX  CW 
Contest.  QSL  via  F6KEQ.  TNX  Amateur  Ratio 
Newsline 


Martian  Trivia 


A  oil  of  ham  radio  television  trivia  via  packet  from 
Tim  Ertl  KE3HT  And  this  is  really  going  to  take  you 
back  a  few  years. 

How  many  of  you  remember  the  1960s  TV  se- 
ries. The  Munsters?  Noh  not  the  recent  movie  seen 
on  Fox  but  the  actual  black  and  white  TV  show  that 
featured  Yvonne  De  Carfo  as  Lilly  and  Fred  Gwenne 
as  Herman  Munster 

Well  Tim  says  one  episode  had  a  ham  radio  con- 
nection. He  describes  the  plot  as  Herman  playing 
ham  radio  operator  using  the  call  sign  W6XRL/4, 
calling  CQ  Then,  while  tuning  around  he  bumps  in 
to  a  coupfe  of  kids  playing  as  Martians  and  as  usuai, 
things  get  out  of  control. 

So  Herman  enlists  the  help  of  Grandpa  Munster 
played  by  Al  Lewis.  Grandpa  has  a  Radio  Direc- 
tion finder  of  sorts.  Well  if s  really  a  transistorized 
divining  rod  that  they  use  to  find  the  Martians  who 
are  nothing  more  than  some  neighborhood  kids. 

KE3HT  adds  that  it  is  obvious  that  the  episode  was 
done  in  fua  but  he  will  bet  one  of  the  shows  writers 
was  a  ham.  77VX  Amateur  Radio  Newsltne 


Manufacturers,  we  would  like 

to  review  your  products  and 

report  on  them  in  73<    Please 

contact  Ron  at  800-274-7373 

for  more  details. 

Letters 

Continued  from  page  6 

my  Beam,  In  1987 r  1  re-tested  and  quickly  ac- 
quired my  General  License  again.  Late  in  1994, 
I  passed  the  Advanced  Class  upgrade,  and  in 
August  1995  I  upgraded  to  Extra  Class.  I  have 
had  to  renew  my  high  school  memory  of  [rigo- 
nomeirv.  as  well  as  learn  how  to  use  a  scientific 
calculator,  My  main  talent  is  sewing,  not  elec- 
tronics, but  I  passed  the  test,  three  months  shon 
of  being  eligible  for  Medicare.  And  I  under- 
stand that  keeping  the  mind  active  wards  off 
Alzheimer's  disease  and  other  maladies,  j  am 
very  appreciative  of  ihe  ham  community,  which 
has  kept  ihe  bands  active  throughout  the  years 
in  order  lhai  those  of  us  who  have  been  less  ac- 
tive still  have  frequencies  on  which  to  operate. 
That  means  the  old-timers.  They  probably  have 
more  stick-to-it-iveness  than  some  of  the  new- 
comers. If  they  have  not  become  bitter  through 
the  years,  they  have  more  manners  than  some  of 
the  younger  generation.  And  manners  speak 
well  for  amateur  radio.  And,  off  of  that  subject; 
May  I  suggest/request  that  it  would  be  easier  to 
respond  to  ^Feedback"  if  the  back  side  of  the 
listing  were  an  ad,  rather  than  an  article  or 
printed  circuit  diagram? 


Noted ,  ,  .  Warne 
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Propagation 


Number  88  on  your  Feedback  card 


Jim  Gray  W1XU 
210  Chateau  Circle 
Pay  son  AZ  85541 

January  is  seldom  a  good 
month  for  DX — or  weather  for 
that  matter — and  this  month  is 
no  exception,  so  gc\  ready  lor 
the  had  news  first. 

There  may  be  some  very  se- 
vere geo-physical  conditions 
around  the  1 5th  or  I  nth  and  the 
25ih  and  26th. ..give  or  take  a 
day  or  two.  Be  prepared!  The 
best  days  are  likely  to  occur  in 

the  first,  sec- 
ond, and  last 
weeks  of  the 
month,  while  all 
else  Ls  trending. 
However,  the 
days  are  getting 
longer  and  you 
can  expect  the 
higher  HF 
bands  will  be 
staying  open 
longer  80  and 
160  meters  will 
still  provide  ex- 
cellent DX  on 
the  best  days, 
and  40.  30,  and 
20  will  do  the 
same. 


Good  (G)  or  Very  Good  (VG) 
days. 

15-17  Meters 

Short-skip  and  some  DX  open- 
ings during  daylight  hours  on 
Good  (G)  and  Very  Good  (VG) 
days,  particularly  during  after- 
noon hours.  The  band  closes 
earlv,  however. 


10-12  Meters 

An  occasional 
F2  opening  to* 
ward  the  tropics 
during  daylight 
hours... but,  as  is 
usual  during 
sunspot  minima. 
you  can't  expeel 
much  winter 
activity.  Listen 
and  call  on  the 
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JANUARY  1996 

SUN       MON         TUE        WED       THU          FRI        SAT 

1      F 

2  F-G 

3    G-F 

4     F 

5     F 

6    F-G 

7      6 

8      G 

9     G 

10G-F 

11  F-P 

12  P 

13    P 

14  VP 

15  VP 

16    P 

17P-F 

18    F 

19  F-P 

20  F-P 

21  F-P 

22  F-P 

23  F-P 

24    P 

25    P 

26    P 

27P-F 

28  F-G 

29  F-G 

30    G 

31    G 

20  Meters 

Fair  to  good  DX  during  day- 
light hours,  peaking  shortly  af- 
ter sunrise  for  an  hour  or  so,  and 
again  in  i he  early  afternoon;  and 
closing  au  or  shortly  after,  sun- 
set. Short-skip  up  to  2T500  miles 
or  so  during  daylight  hours. 
Again,  listen  on  the  Good  and 
Very  Good  days.  Check  WWV 
at  18  minutes  after  any  hour. 

30  Meters 

A  strange  and  unpredictable 
band!  Sometimes  like  40  and 
other  times  like  20,  Your  best 
bet  for  DX  is  late  afternoon  and 
early  evening  hours.  Short-skip 
during  daylight  hours  will  pre- 
vail. 

40  Meters 

DX  to  Europe  and  Africa  dur- 
ing late  afternoon  and  toward 
South  America  after  sunset.  Af- 
ter midnight,  listen  for  Asia  and 


the  Pacific.  Short-skip  during 
days  and  longer  skip  after  dark. 

80  Meters 

This  should  be  vour  best  DX 
band  during  hours  of  darkness, 
peaking  around  midnight  and 

just  before  dawn.  Short-skip  in 
daytime  and  longer  skip  alter 
dark. 

160  Meters 

Here's  another  wintertime 
DX  band.  Open  after  sunset,  and 
peaking  to  the  east  around  mid- 
night, and  toward  the  west  and 
Pacific  areas  near  dawn.  Band 
closes  during  daylight  hours  due 
to  high  absorption  of  these 
lower  HF  frequencies. 

Please  let  me  know  how  these 
forecasts  are  working  for  yon. 
By  the  way*  keep  your  fingers 
crossed  because  1996  may  spell 
the  sunspot  minimum  of  Cycle 
22,  We  can  hope,  can't  we? 
Jim  "XU" 


Uncle  Wayne's  Bookshelf 

ORDER  FORM 


I 


Y<«  may  enter  hy  ruiL  telephone,  or  fat  At!  juvuxTtb  ire  id  be  in  US  fui*K   Mbr*  4  weeks  far  debven 
cPno^q^ijea  &t>  dumjte  wttbpu  nance  if  mppben  tnenruse  pneesorne^  aVtKHmcDttuimEit^  | 

QTY   PRICE  [  TOTAL l 

-—■■  '••■'■'  ■ • — ^^— ^^ 


ITEM 


TITLE 


Shipping;  All  orders  add  $5,00  handling  *plus  S4H* 

I  there  is  an  additional  at  cost  shipping  charge  TOTAL  S 

ladded  to  all  foreign  orders.  We  ship  UPS  where 
'possible,  please  give  us  street  address. 

I  Make  checks  payable  to  "Uncle  Wayne's  Bookshelf.' 

I  Foreign  Orders:  Chose  one       surface  shipping         air  shipping 
| (Surface  delivery  may  take  2-3  months.) 
I 'Note :  The  actual  foreign  shipping  costs  will  be  additional  to  the 
'regular  shipping  and  handling  fees. 


Name 


i 
i 

|Address 
bity 


Phone 


State 


Zip 


Country 


I 


Total  Paid  $ 
Card  # 


$10  minimum  lor  credit  card  orders 

D Check/Money  Order   GAMEX    CMC  DV»SA 

Expires 


Date 


i      _ 

|  Signature 

I I 

[Telephone:  603-924-0058.  800-274-7373,  FAX  603-924-8613  | 

IVIaii:  Unde  Waynes  Bookshelf,  70  Route  202  R  Peterborough  NH  03458     I 

I  □  YES,  Send  me  12  issues  of  73  at  the  low  rate  of  | 
|  $24.97  (save  47%  over  the  cover  price).  Canada  add  $7  | 
|  plus  $1,40  GST;  Foreign  add  $19  surface;  $42  airmail.  | 
i i 
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HOLIDAY  SPECIALS 


Y 


r 


FT-1000/D 


FT-990/DC 


CUSTOMER:  Surrender  this  coupon  at  time  of  purchase  to  your  authorized  Yaesu 
dealer  for  immediate  discount  Limit  one  coupon  per  purchase.  Coupon  is  non- 
transferable and  can  be  only  used  for  products  as  advertised  in  tn is  ad  and  for  the 
discounts  as  stated.  Offers  only  jood  at  authorized  LLS,  and  Canadian  Yaesu  dealers. 
DEALER;  Send  this  coupon  along  with  a  copy  of  sales  receipt  to  YAESU  USA,  Sales 
Dept,  17210  Edwante  Rd.,  Cerritos,  CA  90703. 

CHECK  BOX(ES) 

□  S2Q0OFF    FT-1Q007D,  FT-990/DC 

□  S   70  OFF     FT-530 

D  S  50  OFF  FT-SOO/AT  FT-B40 

S  40  OFF  FT- 5200,  FT-2200 

D  S  30  OFF  FT-8500,  FT-5100,  FT-2500,  FT-11 R,  FT-41 R,  FT-51 R 

D  S  25  OFF  FT-G-280QSDX,  G-100QSDX,  G-8G0SDX,  G-800S 


PURCHASE  DATE: 


DEALER  NAME/STATE: 


1 
I 
I 


DEALER  SIGNATURE: 


Offer  void  where  prohibited  by  law.  Coupon  has  no  cash  value.  Limit  one  coupon  pur  purchase- 
Not  valid  with  any  other  Yaesu  offers  or  discounts.  Offers  not  applicable  to  purchases  made  prior 
to  October  14,1955  or  after  January  6,1996. 

COUPON  VALID  FOR  PURCHASES  MADE  BETWEEN  OCT  14, 1995  AND  JAN.  31,1996 
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Best  Dual-Banders  on  Wheels 


SEE  AUTHORIZED  KENWOOD  DEALER  FOR  YOUR  SPECIAL  SAVINGS! 


144MHi/440MHz  Dual-Bond  Operation 

Kenwood's  TM-733A  is  a  versatile  FM  dual-bander 
with  sophistication  and  power  (144MHz;  50W/ 
440MHz:  35W  i  for  high  performance  mobile 
communications.  As  well  as  receiving  simulta- 
neously on  VHF  and  UHF  bands,  it  can  receive  two 
frequencies  on  the  same  band. 

Six-In-One  Programmable  Memory 

Six  entire  operating  profiles— including  everything 
from  the  frequency  range  to  the  dimmer  level  can  be 
stored  in  the  programmable  memory  for  recall  at  the 
press  of  a  button,  it's  like  having  six  transceivers  in 
one. 

Data  Connector  for  1200/9600  bps  Pocket 

Using  itie  6-pin  mini  DIN  connector  on  the  front 
panel,  you  can  hook  tip  a  TNC  to  the  TM-733A  for 
either  1200  or  9600  bps  packet  communications. 


.i'W 


Theft-Deterrent  Features 


For  the  added  safety,  you  can  choose  the  quick- 
release  detachable  front  panel  kit  (option).  The 
transceiver  unit  can  be  concealed  under  a  seat  or 
in  the  trunk 


TM-733A 

FM     DUAL     BANDER 

|Q#"|  fWlQ  Meets  ISO  Manufacturing 


Quality  Standards 


Thft DekrrBts 


|M^fc«H^fl:fcg ! 


JSE 


Other  Features 

1 72  multi-function  memory  channels  I A1P  (Advanced 
Intercept  Point  I  Built-in  DTSS  with  page  I  Cross-band 
repeater  I  Wiretess  clone  function  I  Wireless  remote 


function  I  Auto  simplex  checker  I  Buitl-in  CTCSS 
encoder  &  optional  TSU-8  decoder  l  Key  function 
display  I  Modifiable  for  MARS/CAP' 


)44MHz/440MHz&  144MHi/220MHi 
Operation 


The  TM-742A  (1 44MHz;  50W/440MHz;  35W)  and 
"IM-G42A  (144MHz;  50W/220MH2;  25W)  dual-band 
mcbiJe  transceivers  can  be  convened  into  in- 
landers with  the  addition  of  an  optional  FM  band 
unit:  28MHz  {SOW*  50MHz  (SOW).  22GMHz  (25W; 
TM-742A  c  1Hz  (35W;  TM-642A  only),  or 


TM-742A 


Other  Features 

I  SuittHTi  DISS  sefective  caJitng  wnti  page  I  Independent 
SOL  &  VOL  controls  for  each  band  I  BuiiHn  CTCSS 
encoder  &  optional  TSU-7  decoder  i  Wireless  remote 
contra]  function  I  High-visibility  illuminated  panel  keys 
tWf de-band  VHF/UHF  receive  coverage  (including  Air 


1200MHz  (10W),  The  transceiver  can  display  and 
even  receive  three  bands  simultaneously. 


101  Memory  Channels 


For  each  band,  there  are  100  memory  channels 
plus  1  call  channel  Each  channel  can  store 
transmit  and  receive  frequencies  independent 
or  odd  split  repeaters. 


TM-W2A 


Band}  I  Date  &  tiro  display,  str^^ 

■Cross-tend  repeater  function  IMoclifi^forMARSCAP* 

fewood  ftritne  %  polcy  of  corflDuous  aftwttr :      ■     ,ipmaf , 
For  ffis  rs&on  specifications  may  ba  changed  without  ^ae 


KENWOOD 


Separate  Control  &  Display  Units 

The  display  and  controls  can  be  mounted 
separateiyon  either  side  of  the  steering  wheel, 
for  example  —  while  the  main  unit  Is  concealed  In 
the  trunk. 


TM-742A/642A 

IQfl  Qflfl9   ^,ICCS  '^  Miinuhurturlng 


Quality  SysUhm 


KENWOOD  COMMUNICATIONS  CORPORATION 

AMATEUR  RADIO  PRODUCTS  GROUP 
RO,  Bo*  22745,  2201  E  DommgufeZ  Si .  Long  Beach.  California  90801-5745 

Customer  supporMBfochurea  (310)  &39-53O0 
Repair  Locations  Pars  (600)  KENWOOD  BuB^n  Boam  Service  fBBSj  <3 10)  761 -€284 

INTERNET  http:'"www  Kenwood n& 

KENWOOD  ELECTRONICS  CANADA  INC. 
95AHP-133*  6070  KesiraN  Rood,  Mississauga  Ontano.  Canada  L5T  n 


